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ABSTRACT: Phalaenopsis orchid production is as a flowerpot plant for export and the domestic
market in Thailand. Due to Phalaenopsis requires low-temperature condition for growing under
temperature-controlled greenhouse, resulting in a high cost of production. Thus, orchid growers
have developed the planting methods to save electrical energy by planting the vegetative stage of
Phalaenopsis in a semi-open greenhouse under a rain-proof roof and shading net but caused irregular
lisht intensity. Therefore, the objective of this research was to study the effect of supplemental
lisht on the growth, photosynthesis parameters, flowering and flower quality of 14 months age
Phalaenopsis ‘Sogo Yukidian v/ after deflasking and planting with pine bark. The experimental
design was completely randomized design with 5 treatments, including supplemental white LEDs
with 100 and 150 pmol m?s™ during 04:00 to 08:00 a.m. and 04:00 to 08:00 p.m. compared with
control (only natural light) for 4 months. The results showed that supplemental light did not affect
leaf growth, but caused the changes in the diurnal Co, exchange rate and stomatal conductance
compared with control. Supplemental lighting at 04:00-08:00 a.m. resulted in earlier o, exchange
about 2-4 hours (12:00 p.m.—04:00 p.m.) in phase IV, while supplemental lighting at 04:00-08:00
p.m. increased co, exchange in phase Il, but decreased it in first 2 hours of phase | and inhibited it
in phase IV. The 4 months supplemental lighting before induction of inflorescences did not
affect time to flower, inflorescence number, flower number and flower size. However, the
supplemental light at 150 umol m™s™ light intensity had total CO, uptake higher than at 100
pumol m?s™.
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Figure 1 Flowering stage of Phalaenopsis ‘Sogo Yukidian v, which are cultivated under different

supplemental lighting (Control: natural light, 100 (a.m.): 100 umol m?s™ light intensity
during 04:00-08:00 a.m., 150 (a.m.): 150 umol m™s™ light intensity during 04:00-08:00
a.m., 100 (p.m.): 100 pmol m™s™ light intensity during 04:00-08:00 p.m. and 150 (a.m.):
150 pmol m™s™ light intensity during 04:00-08:00 a.m.) for four months and induction

of inflorescences in temperature-controlled greenhouse for four months
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Table 1 Leaf growth parameters of Phalaenopsis ‘Sogo Yukidian VS’ grown for two and four

months under different supplemental light

Treatments August October
Length Width Area Length Width Area
(cm) (cm) (cm?) (cm) (cm) (cm?)
Natural Light (NL) 20.66 + 0.91 6.98 + 0.23 104.74 + 7.96 21.40 + 1.20 7.40 + 0.05° 114.34 + 6.44
NL+100 pumol m?s* 20.28 + 0.69 6.88 + 0.22 101.04 + 6.55 22.37 + 0.91 7.53 + 0.27* 122.25 + 9.13
(04:00-08:00 a.m.)
NL+150 pmol m?s! 19.76 £ 0.69 6.58 + 0.18 94.18 + 554 18.94 + 0.31 6.74 + 0.14° 92.20 + 2.69
(04:00-08:00 a.m.)
NL+100 pmol m?s! 2192+ 020 7.08+0.05 112.07 + 1.36 21.18 + 1.57 7.00 = 0.20* 107.65 + 10.83
(04:00-08:00 p.m.)
NL+150 pmol m?s! 19.72 + 045 6.82+0.08 97.17 +2.95 1888 +0.70 7.13 + 0.14® 97.25 + 4.88
(04:00-08:00 p.m.)
F-test! ns ns ns ns * ns

*"Means in each column followed by a different letter are significantly different by Duncan’s

Multiple Range test (P < 0.05)

' ns = not significant; * = Means statistically significant difference at P < 0.05

Wl 90 Table 2 azwiulgan nsty
waafinnouthludnihnisiiadenen (14/10 nans
Tw/nansan) lufinasediuiutensn I1uIUABN
PoYe LATUUINVBIADN LY ULREIAU Tu
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16 FluwioTu lfinadonalunisunstonsn
STULLIANTTUIUVDIABN LarIIuIUADN (Guo
et al,, 2012) i mseenneniiiniueislilldna
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Table 2 Inflorescence number, Flower number and Flower diameter of Phalaenopsis ‘Sogo
Yukidian V,” grown for four months under different supplemental light and four months
under temperature-controlled greenhouse

Treatments Inflorescence Flower number Flower
(IF) number diameter
1% IF 2™ IF (cm)
Natural Light (NL) 20+0.3 9.6 + 0.6 8.8+ 0.6 11.1+£03
NL+100 pmol m?s™ (04:00-08:00 a.m.) 1.7+03 11.0+ 0.0 105+ 0.3 112+ 0.1
NL+150 umol m?s™ (04:00-08:00 a.m.) 20+03 9.8 +0.2 9.5+0.3 10.8 £ 0.3
NL+100 pmol m 251 (04:00-08:00 p.m.) 20+03 9.2+ 0.5 9.5+ 0.3 107+ 0.3
NL+150 pmol m?s™ (04:00-08:00 p.m.) 1.8+0.2 9.6 + 0.4 9.3 +0.2 11.2+0.1
F-test ns ns ns ns

ns not significant
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Figure 2 Diurnal change of the net o, exchange rate; CER (A-E) and stomatal conductance;
g, (F-J) in Phalaenopsis ‘Sogo Yukidian V3’ leaves after two months (in August) under
natural light (A, F), 100 pmol m™s™ light intensity during 04:00-08:00 a.m. (B, G), 150
umol m?s™ light intensity during 04:00-08:00 a.m. (C, H), 100 umol m™s™ light intensity
during 04:00-08:00 p.m. (D, 1) and 150 umol m™s™ light intensity during 04:00-08:00
a.m. (E, J). I-IV indicate the phases of the classical CAM gas exchange rhythm and
shaded portions represent nighttime.
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Figure 3 Diurnal change of the net CO, exchange rate; CER (A-E) and stomatal conductance;
g, (F-J) in Phalaenopsis ‘Sogo Yukidian V) leaves after four months (in October) under
natural light (A, F), 100 umol m?s™ light intensity during 04:00-08:00 a.m. (B, G), 150
pmol m?s™ light intensity during 04:00-08:00 a.m. (C, H), 100 umol m*?s™ light intensity
during 04:00-08:00 p.m. (D, 1) and 150 umol m™s™ light intensity during 04:00-08:00
a.m. (E, J). I-IV indicate the phases of the classical CAM gas exchange rhythm and
shaded portions represent nighttime.
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Table 3 Total Co, uptake of Phalaenopsis ‘Sogo Yukidian V3’ leaves (mmol Co, m?) by phase
over a 24 hours period after two months under supplemental light treatments (in

August)
Treatments Total CO2 uptake (mmol CO2 m?)
Phase | Phase I Phase llI Phase IV 24 h

Natural Light (NL) 58.95 + 2.77° 173+ 053" -3.67 + 1.05° 314 + 1.14°  60.15 + 2.62°
NL+100 pmol m?s™ 63.36 +3.78” 1.13+0.08" -360+1.37° 1508 +0.74° 7597 + 3.75°
(04:00-08:00 a.m.)
NL+150 pmol m?s™ 103.80£2.21° 0.03+0.27° -3.04+0.67°  21.40 +357° 122.18 + 5.48°
(04:00-08:00 a.m.)
NL+100 pmol m™s™ 67.33 + 0.46° 6.21 + 1.45° -2.71 + 1.00° - 70.83 + 2.21°
(04:00-08:00 p.m.)
NL+150 pmol m?s™ 99.24 + 537" 6.60 + 0.59° -9.13+0.72° - 96.71 + 6.32°

(04:00-08:00 p.m.)

F-test

*%

*%

*%

*%

*%

P4 Means in each column followed by a different letter are significantly different by Duncan’s

Multiple Range test (P < 0.05)
** Means statistically significant difference at P < 0.01
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Table 4 Total Co, uptake of Phalaenopsis ‘Sogo Yukidian V3’ leaves (mmol Co, m?) by phase

over a 24 hours period after four months under supplemental light treatments (in

October)
Treatments Total CO, uptake (mmol co, m?)
Phase | Phase Il Phase I Phase IV 24 h
Natural Light (NL) 7450 £ 370°  1.04 £ 0.76° -2.01 £0.79" 198 +0.75* 7551 + 3.38°
NL+100 pmol m?s™ 35.17 + 5.35° - 2343+ 071" 6.68 +1.60°  38.43 + 7.05°
(04:00-08:00 a.m.)
NL+150 pmol m?s’” 62.25 + 2.53° - -1.31 £0.59° 432+ 0.65" 67.45 + 3.58"
(04:00-08:00 a.m.)
NL+100 pmol m?s™ 60.49 + 4.19°  6.64 + 1.32° -10.02 + 5.08" - 57.10 + 0.39"
(04:00-08:00 p.m.)
NL+150 pymol m?s’ 68.53 + 4.50° 850 + 0.84° -5.70 % 1.33% - 71.33 + 3.95°
(04:00-08:00 p.m.)

*P“Means in each column followed by a different letter are significantly different by Duncan’s

Multiple Range test (P < 0.05)

** Means statistically significant difference at P < 0.01
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ausonsihdninlintenenuaneaiull (Paradiso
and De Pascale, 2014)
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