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Abstract : Effects of growth day length on gas exchange characteristics were investigated in a crassulacean
acid metabolism (CAM) plant, Dendrobium Ekapol cv. Panda. Long (16h) and short (10h) day lengths were
treated for 57 to 60 days in a growth chamber set at day/night temperatures of 30/25°C. As a control, plants were
grown under natural conditions (light period was 12h). The data showed that the diurnal CO, exchange of D.
Ekapol was classified as typical crassulacean acid metabolism type, an obligate CAM. The CO, balance of each
phase was affected by the day length treatments. The CO, balances of short-day-length grown plants were
increased in phase 1, whereas those of long-day-length grown plants were increased in phases 2 and 4. The CO,
balance of whole day and diurnal malate fluctuation was increased in natural and short-day-length grown plants.
The activity of phosphoenolpyruvate carboxylase did not response to the day length treatments. However,
susceptibility of phosphoenolpyruvate carboxylase to malate was detected clearly in phase 4 and at the beginning
of phase ! under different day length. It was suggested that the difference between treatments was related to the
changes in the CO, exchange rate in those phases.

Key words : Crassulacean acid metabolism, Day length, Dendrobium Ekapol cv. Panda, Leaf conductance, Malate
susceptibility, Phosphoenolpyruvate carboxylase.
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Table 1. Total daily photosynthetic active radi-
ation (PAR) in gas exchange experiments.

Exp. Mean incident PAR (gmol * m=2+s7")
block 700 585 440 357 270 112

LD 45.5* 33.7 25.3 20.6 15.6 6.5
ND 30.2 26.1 20.0 15.8 11.9 5.0
SD 25.2 19.4 155 13.2 9.7 4.4

Table 2. Sampling time for analyzing PEP Car-
boxylase and malate content.

Exp. Sampling time

block LS P-3 P-4 DS P-1

LD 700 12200 21:00 23:00 2:00

ND 7:30 12:00 17:30 19:30 2:00

SD 8:00 12:00 17:00 18:00 2:00

* mol *m~2+day'; LD, long day length (16hr) ;
ND, natural day length (12hr); SD, short day
length (10hr).
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Fig. 1. Effects of day length on diurnal CO,
exchange rate (A) and leaf conductance (B)
at 357 gmol+m~%+s™! of photosynthetic active
radiation (PAR) in D. Ekapol cv. Panda. LD,
long day length ; ND, natural day length ; SD,
short day length. Open and closed symbols
indicate under light and dark conditions,
respectively.
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Fig. 2. Effects of day length on diurnal CO,
exchange rate (A) and leaf conductance (B)
at 25-26 mol-m~?-day! of PAR in D. Ekapol
cv. Panda. See Fig. 1 for the symbols.
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Fig. 3. Effects of day length on the relationship
between CO, exchange rate and leaf con-
ductance in different phases in D. Ekapol cv.
Panda. LD, long day length ; ND, natural day
length ; SD, short day length.
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Fig. 4. Effects of day length on the relationship
between CO, balance and PAR at different
phases in D. Ekapo! cv. Panda. See Fig. 3 for
the symbols. There are significantly different
at steady state at 5% levels among the day
length treatment in each phase (F-test).
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Fig. 5. Effects of day length on the relationship
between CAM ability and PAR in D. Ekapol
cv. Panda. See Fig. 3 for the symbols. CAM
ability means the ratio of CO, balance at
phase 1 to those of whole day.
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Fig. 6. Effects of day length on malate content
(A), phosphoenolpyruvate carboxylase (PE-
PCase) activity (B) and malate susceptibil-
ity of PEPCase (C). See Table 2 for the
sampling time. **and *indicate significantly
different at 1% and 5% levels (F-test),
respectively. See Fig. 3 for the symbols.
Malate susceptibility of PEPCase means the
ratio of the activities with 2mM malate to
those without malate.
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