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Autotrophic Growth of Dendranthema grandiflorum R. ‘Bongwhang’
Plantlets In Vitro as Affected by PPF, Air Exchange Rate and CO;
Concentration
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Abstract

Growth of Dendranthema grandiflorum R. ‘Bongwhang' plantlets, as affected by
three levels of photosynthetic photon flux (PPF), 70, 150 and 220 pmol - m?.s?
three levels of COz concentration, 400-500 (ambient), 1000 and 2000 gmol - mol™, and
two levels of number of air exchanges per hour (NAEH), 0.1 h™' and 238 h?, was
studied. Explants were obtained from photomixotrophically-micropropagated plantlets.
Four explants were planted in each 37%x107 m* polycarbonate box containing MS
medium supplemented with 1.25 meq - L? HoPOs and no added sugar. Explants were
cultured under cool-white fluorescent lamps (16 h - d™"), at 25+1C temperature, and
70-80% relative humidity. In treatments of 2.8 h NAEH, a 10 mm round hole made
on the vessel cap was sealed with a microporous filter. For higher CO; concentrations
in the culture room, CO; gas was provided from a tank of liquefied COs. Fresh and
dry weights, height, length of the longest roots, number of leaves, and leaf area
significantly increased with increasing PPF and especially, with increasing CO:
concentration. Growth was enhanced with increased number of air exchanges per hour
(2.8 h™). Overall, treatment of 220 zmol - m? - s PPF combined with 2000 zmol -
mol? CO, and 28 h™ NAEH gave the most vigorous growth of Dendranthema
grandiflorum R. ‘Bongwhang’ plantlets in vitro.
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Table 1. Height and length of the longest root of Dendranthema grandifiorum R.
‘Bongwhang’ plantlets, cultured in vitro for 49 days, as affected by PPF and

NAEH.
CO PPF* NAEH’ Height Root length
(zmol - mol™) (gmol -m?-sh ™ (mm) (mm)
0.1 496 972
70
2.8 726 145.3
1000
0.1 51.1 94.4
140
2.8 67.0 133.6
Significance®
PPF ns ns
NAEH ** *%
PPFXNAEH ns ns

’PPF: Photosynthetic photon flux.
YNAEH: Number of air exchanges per hour of the culture vessel.
*ns, *, **. Non-significant, and significant at 5% and 1% levels, respectively.

Table 2. Number of leaves, leaf area and % dry matter of Dendrantherma

grandiflorum R. ‘Bongwhang’ plantlets, cultured in vitro for 49 days, as
affected by PPF and NAEH.

oo PPF* NAEH' Leaf area % dry
o 2 4 4 No. of leaves 2
(pmol - mol!) (umol -m?-s™) (h™) {cm”) matter
0.1 76 10.8 46
70
2.8 10.2 215 56
1000
0.1 76 15.1 49
140
28 10.7 26.0 4.8
Significance®
PPF (A) ns * ns
NAEH (B) ** *k ns
AXB ns ns ns

’PPF: Photosynthetic photon flux.
YNAEH: Number of air exchanges per hour of the culture vessel.
*ns, *, **. Non-significant, and significant at 5% and 1% levels, respectively.
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Table 3. Height, root length and number of leaves of Dendrantherma grandiflorum R.
'Bongwhang’ plantlets, cultured in vitro for 35 days, as affected by CO; and

PPF.

NAEH? CO2 PPFY Height Root length No. of
hh (gmol - mol™)  (gmol-m?.s™) (mm) {(mm) leaves

70 70.6 152.4 10.1

500 150 67.1 130.9 10.0

220 61.2 129.4 9.8

70 718 147.3 12.3

2.8 1000 150 80.3 1395 126

220 828 156.6 14.0

70 73.3 1454 11.0

2000 150 100.4 138.0 139

220 95.3 149.1 16.4

Significance®

COZ (A) k% ns EZ 33

PPF (B) ns ns ns

AXB ok ns ns

“NAEH: Number of air exchanges per hour of the culture vessel.
YPPF: Photosynthetic photon flux.
*ns, *, **: Non significant, and significant at 5% and 1% levels, respectively.
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Fig. 1. Fresh and dry weights of Dendranthemna grandifiorum R. ‘Bongwhang’
plantlets, cultured in vitro for 49 days, as affected by PPF (in gmol -m?2-
s™) and number of air exchanges per hour (NAEH). Bars represent standard
errors at 5% level.
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Fig. 2. Fresh and dry weights of Dendranthema grandiflorum R. ‘Bongwhang’
plantlets, cultured in vitro for 35 days, as affected by PPF (in gmol - m?-
s™!) and CO; concentration (in zmol - mol™). Bars represent standard errors

at 5% level.
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Fig. 3. Photograph of Dendranthema grandiflorum R. 'Bongwhang’ plantlets cultured
in vitro for 35 days under environment of various combinations of PPF and
CO; concentration.
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Fig. 4. Leaf area and chlorophyll concentration of Dendranthema grandiflorum R.
‘Bongwhang’ plantlets, cultured in vitro for 35 days, as affected by PPF (in
gzmol - m?-s™?) and CO; concentration (in z#mol - mol™). Bars represent

standard errors at 5% level.
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