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Abstract. Crassulacean acid metabolism (CAM) plants use surplus CO, generated by cooling and heating at night
when ventilation is not needed in a greenhouse. Schlumbergera truncata ‘Pink Dew’ is a multi—flowering cactus that
needs more phylloclades for high—quality production. This study examined photosynthetic characteristics by the
phylloclade levels of S. truncata in a growth chamber and a greenhouse for use of night CO, enrichment. The CO,
uptake rate of the S. fruncata’s top phylloclade in a growth chamber exhibited a C; pattern, and the second phylloclade
exhibited a C;-CAM pattern. The CO; uptake rate of the top phylloclade in a greenhouse showed a negative value both
day and night, but those of the second phylloclade exhibited a CAM pattern. The stomatal conductance and water-use
efficiency (WUE) of S. fruncata at both the top and second phylloclades were higher in a growth chamber than in a
greenhouse. The WUE of S. fruncata in a growth chamber and a greenhouse was higher at the second phylloclade,
which is a CAM pattern compared with those of the top phylloclade. The daily total net CO, uptake of S. truncata was
higher in a growth chamber than in a greenhouse. The daily total net CO, uptake of S. truncata at the second
phylloclade had the highest value of 155 mmol-m >-d"' in a growth chamber. The night total CO, uptake of S. truncata
at the second phylloclade was 3—fold higher in a growth chamber than in a greenhouse. S. truncata’s second
phylloclade exhibited a CAM pattern that uptake CO, at night, and the second phylloclade, was more mature than the
top phylloclade. A multi-flowering cactus S. truncata ‘Pink Dew’ efficiently uptake night surplus CO; in the proper
environmental condition with matured phylloclade.
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CO, &5 SF= C3CAM EAJo] YEITtH Winter 5,
2011). IEAQ CAM A& oFed 2] MelAT} AlEo A=
AsA of| w2t CO, 5= FEi 7t thFs}A| e (Nobel 2}
Hartsock, 1990), A4S5HA 3gh £ mietal7] 9fsto]
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Fig. 1. The temperature (A), relative humidity (B), and light intensity
(C) were measured by the inner environmental sensors in a growth
chamber and a greenhouse from 3 August to 21 October 2022.
Vertical bars represent the standard error of the mean [n = 32
(growth chamber) and n =9 (greenhouse)].
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Fig. 2. The temperature (A), relative humidity (B), and light intensity
(O) in a LI-6400XT were measured by the embedded enviro-
nmental sensors of equipment from 3 August to 21 October 2022.
Vertical bars represent the standard error of the mean (n = 3).
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Fig. 3. The top and second phylloclade of Schlumbergera truncata
‘Pink Dew’.
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129 | o] QL C; EAS wyoLl, 239 H ojA] okt
CO» &7} S7¥8to] FHoRt B CO, S5 She G
CAM EA] o] UEITtHWinter, 2019). R840l A AR GA
7 F710018H CO, B2 BHE C; S4lo] Liefgrond, 24}
GA7AL OBk W CO, B2 31= C-CAM E4Jo] 1
E]—‘—"’E]— whaha], AEPACIRRS. kA o] ALFf|RL~E o7t
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A QPG| CO T2 39 A7t 24 47 =
2 08 2 £ 2700 fAEKE A U] AEol ] £
) A E0] gkt £lrkFig. 44, 4B). S U] ARARE
2] QA 2] F7HCO, ZHE-L TAI R E 19/\177le 0.82—
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CHFig. 4A). SHANE S/ W A Q1 of| H]sto] 212t
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Fig. 4. The net CO, uptake rate (A and B), stomatal conductance (C and D), and water—use efficiency (E and F) are measured in the top and second
phylloclade of Schiumbergera truncata ‘Pink Dew’. The photosynthetic characteristic of Schlumbergera truncata ‘Pink Dew’ was measured in a
growth chamber (A, C, and E) and a greenhouse (B, D, and F). Vertical bars represent the standard error of the mean (n = 3).

o1k, 25/20°CQ LA WY AlEo) A= 3.5 umol-m s~
O 72 24 Y Algo] H]ste] 38l o4 Fho] e 2=
CO, T80l ¥ v|A= Ao & ddEr) £ ot
CO; 55 Sh= A QP2 7t 2&0 vlslo] ot &7}
CO, &9f ] 2851t Nobel T} 1a Barrera, 2004). 2 5%
ofl A AA A 571 eHES e A0 o 2%
Q=25 - 28°C & ofH A5 A1 18 — 21°Ce] HIsto] 3=
UTKFig. 1A). S H. undatus) ] AL & CO, T2 5/
oF7F30/20°Co]|A] €k 250mmol-m2-d ™' ¢l o1}, 15/5, 40/30
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35°Co)| A 24 A7E 52t A1E2] CO, S& R T S0l W
QFtHNobel T} la Barrera, 2004).

AT 24 ) AR 73R 212 0.05
mmol-H,O-m s, 0.03mmol-H,O-m s &= AJE-A} ) 4]
EollA =3 tHFig. 4C, 4D). o152 2] = ALl A A& A
W H3E Q3 thAt 2P 02 7]5-S got arket SAME-
& AAFFH Wooz} Kim, 2015). A1) 42H0| &
S S/ A Y BE Aol 22F /7 o] Fhol A
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Fig. 5. The day and night total net CO, uptake in the top and second
phylloclade of Schlumbergera truncata ‘Pink Dew’ in a growth
chamber and a greenhouse. Values followed by different letters are
significantly different according to Duncan's multiple range test at p
<0.05. Vertical bars represent the standard error of the mean (n=3).
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Vertical bars represent the standard error of the mean (n = 3).
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