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Temperature Response of Photosynthesis and Activities of Phosphoenolpyruvate Carboxylase and
Ribulose 1,5-bisphosphate Carboxylase in Greened Calli Induced from Iceplant, Mesembryanthemum
crystallinum L., Leaves : Ken ISHIMARU, Kazuyuki SAITOU, Fumitake KUBOTA and Waichi AGATA (Faculty
of Agriculture, Kyushu University, Hakozaki, Higashiku, Fukuoka 812, Japan)

Abstract : Iceplant is a halophyte with two different photosynthetic modes of C; and crassulacean acid
metabolism (CAM). Environmental stress, such as a high salinity condition, is known as a trigger for shifting the
photosynthetic mode from C; to CAM in a plant. The application of 6-benzylaminopurine to cell culture medium
was effective to induce green calli from leaves of C; and CAM plants. The photosynthesis of greened calli
obtained from C; and CAM plant leaves showed low temperature abaptation and wide temperature adaptation,
respectively. In the calli derived from the C; plant, the activity of ribulose 1,5-bisphosphate carboxylase
(RuBPCase) was higher than that of phosphoenolpyruvate carboxylase (PEPCase), while in the calli from the
CAM plant, the activity of PEPCase was higher than that of RuBPCase. Thus, the greened calli showed the
original levels of enzymatic activity in their donor plants. The activity of PEPCase in the greened calli obtained
from the C; plant increased with the application of NaCl to the cell culture medium, but this effect was not
detected on nongreened calli.

Key words : Crassulacean acid metabolism, Greened callus, Mesembryanthemum crystallinum L., Phosphoenolpy-
ruvate carboxylase, Photosynthetic mode shift, Ribulose 1, 5-bisphosphate carboxylase.
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Fig. 1. Effects of 2,4-D application on the

callus formation from the leaf segments of
Cs- and CAM-mode plants. Each point repre-
sents the mean value from three replicates,
and vertical lines show the standard devia-

£, C;-mode. I, CAM-mode.
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Fig. 2. Effects of BAP application on the chlo-
rophyll content in the greened calli obtained
from leaves of C;- and CAM-mode plants.
Each point represents the mean value from
three replicates, and vertical lines show the
standard deviation. O, C;-mode. ®, CAM-
mode.
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Fig. 3. Effects of temperature on the photo-
synthetic rate of the greéned calli obtained
from leaves of Cs;- and CAM-mode plants.
Each point represents the mean value from
three replicates, and vertical lines show the
standard deviation. O, C;-mode. ®, CAM-
mode.
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Table 1. Activities of RuBPCase and PEPCase in the leaves of C;- and CAM-
mode plants and the greened calli obtained from those leaves.

C,

RuBPCase PEPCase

CAM
RuBPCase PEPCase

Leaf 0.121£0.013 0.007%0.002 0.085%0.006 0.298+0.021
Greened callus 0.110%0.025 0.075%0.010 0.02340.003 0.11340.023

The rates, gmol mg Chl~' s7}, are calculated from the amount of **CO, incorporation per
unit chlorophyll weight. The means and the standard deviation of results from three

replicate experiments are shown.

Table 2. Effects of NaCl application on PEP-
Case activity in the greened calli
obtained from the leaves of C;-mode

plants.
NaCl concentration PEPCase activity
(mM) (umol mg Chl's™)
0 0.075+0.025 (100)
85 0.281+0.086 (375)
250 0.135+0.032 (180)
350 0.095-£0.024 (127)

The means and the standard deviation of results
from three replicate experiments are shown.
Numerals in parentheses are values in percentage
to the activity of PEPCase in calli grown in the
absence of NaCl.
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