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Fig. 1. Diurnal variation of carbon dioxide (CO,) concentration in a Phalaenopsis flower-forcing greenhouse locat-

ed in Dalin Township, Chiayi County from October 24 to 28, 2024.
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Fig. 3. (A) Carbon metabolism pathway in photosynthesis of Phalaenopsis and (B) diurnal variation of plant carbon
dioxide (CO,) uptake.
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sy ] REEEBIML&E R AR (Moore et al. 2002) -
TEML C Y B ERIMFE o - B TE YR 5%
B E CO, BERg R/ VETELANEE
2% (EEEL{EAY Rubisco & T » 4EFFHL
KR CO, BE NS A E AR (Sage
1994; Moore et al. 2002; Wolfe et al. 2002) -
AU A R B (R $28 CO, AT - il
ZEEREMEETAMHEEAE SRR
Rubisco 81 PEPC B ZIE MR T - A5t
EPERERER I - WINAIIE SR F B
i 3 e A e PR 5 B0 B E [ Neyshan
Guniang’ 7 800 uL L' CO, F 30 d % - phase-I
A TE R R 50% » 1fi 120 d &YAE
$2F 40% DLE (Xu er al. 2019) » o B Hiw
78 CO, $ A 1F R HERVAZ S o] AE &7 B 72 85 1FF
S R MmE/ N EEBEER G o HM g PR
CO, /i AMm IR ZE - B aftIH-TERE (source-
sink) fE kM - e & TEHAE DI THE R RV 58
FER R UFIHBEZNEEKEEY  BXEaE
FH 8 % A g& 1] (Bunce & Sicher 2003; Qian
et al. 2012) 5 E 2 IR A2 E PR HIMRE £
£t E R R CO, Bt G ERAIR G (Arp
1991) « HHELTH > A KEGIERA—EE T
N EEERENEI - DHZEHMA R
HEBCE -

HIZEEZ AR

Ealileripi

iz CO, WM mENRETERE » TAHHE
E IR E Y2 B IR o O EYIE R
e CO, TR/ ER H /Y Rubisco & & >
fEHE KR CO, RS NF b aE R mEE
#Z= 5 (Sage 1994; Moore et al. 2002) - £HEE
= CO, REFEMIEREER AIAMERES
& GRS b A TR D R RAR o BEAR
DS A 2 A B R 7T CO, RER LS
{E AR THIE S - (HEE(ETE R R BAE I
fe s ~ HZEEBGMN > BURTERH S CO, HYIEML T »
R ENEEANERESIERERE
(Xu et al. 2019) -

CO, fFehFis

215 CO, BERERE LA ERESE > AR
R & R Ry 18 25 B KA b &) 2 i [ B 0 /il T
FEAE - [BIEEHIHI A 53 A TR R L R 55 1 -
BN /DRI EE R (Qian er al. 2012) HE*
BER AR ZA - AN BESEENRTE > f
WHEE R RS L EEY » REAE
&% (Al @ 1% (Bunce & Sicher 2003) » [At:
RS RIS FESEEERAE R FIEREZ
HEEYIE - WL E R DL 20CETHAE
FIARORIE B b > b ERE RER
REEAE R EES - ATEZERER AN
TEJE B F5 (Kataoka et al. 2004) » 1A% 0] 5E A
7 Co, EAEM IR FIEE - A TS
CO, BT » {2 WIS Y & 1 BV &S S
% o £ 2581 1,200 uL L™ CO, fR{FT - Witk
i White Dream ‘MM74> phase-1 /% & 1E H
RS 7-8 umol CO, m™ s » & EEEE
20°CH% B 17-18 pmol CO, m” s (Ichihashi et
al. 2008) - 1F 20°CHE{ERS i P. White Dream
x P. Yukimai Dream 1,000 pL L I\ 27 CO, »
2-3 wk 1B REE L BEEHEN > M
Fr DA R & S s HIFESF B4R (initiation)
R MR NI 433 d RV Ry 334 d
(B AR 22255 HE (Kataoka et al. 2004) -

o
QU=]=1=]

A& Ga T e R CO, R Bk
NEFHEEREE ZZE  BERERET
fem CO, RZRE (e BRI & F R - 18
RAEREKFICME » #7E CO, Rt HEE S
EEEYEEHERG TR - UAERE CO,
FREERL ZBE < ¥ ~ LR REY BRI E
8 CO, HIRITERE » WS RUR L AT BE [N i
& o [R5 s BLRE R A R DA - 8
AT EER T RERS B FIGE R REKE 2t
FetRat CO, et B - BT ¥ A FER B IR
B H IS B S AR B - DURR M IR B 1Y 4
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Effects of Carbon Dioxide Enrichment on
Photosynthesis, Growth, and Flowering of Phalaenopsis

Ming-Hsuan Tsai"" and Wei-Ling Chen’

Abstract

Tsai, M. H. and W. L. Chen. 2025. Effects of carbon dioxide enrichment on photosynthesis,
growth, and flowering of Phalaenopsis. J. Taiwan Agric. Res. 74(2):129-140.

The production of Phalaenopsis is equipment- and energy-intensive. To improve production and
energy efficiency, carbon dioxide (CO,) enrichment is worthy of evaluation and investment. This article
reviews relevant research on the application of CO, enrichment in Phalaenopsis cultivation. The
Phalaenopsis growth rates or biomass can be promoted during the vegetative stage by increasing CO,
concentrations to 700-800 uL L™, while insufficient nitrogen fertilizer may limit the benefits. Enrich
CO, to 1,000 puL L™ during the reproductive stage could shorten the days to spike emergence and
enhance the numbers of flower spikes and buds, spike weight, and vase life. However, some studies
reported that the concentration of CO, went up to 1,600 uL L may lead to decreases in shoot fresh
and dry weights or flower bud drop.

Key words: Carbon dioxide enrichment, Crassulacean acid metabolism, Growth stage, Greenhouse.
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