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ABSTRACT Shoots of balloon flower (Platycodon grandiflorum A. DC.) derived from in vitro germinated seeds
were cultured on MS medium containing 0.1 mg/L NAA under various photosynthetic photon flux (PPF) 33,
66, and 99 nd m?s™ with or without membrane filter. Number of air exchanges per hour (NAEH) of the culture
vessel with membrane filter on the lid was 4.9 h™' and that without membrane filter was 0.1 h™'. Plantlets grown
in 4.9 h"' NAEH showed greater growth than in 0.1 h”' NAEH. According to increase of PPF, plantlets growth
decreased in 0.1 h™' NAEH while it increased in 4.9 h™ NAEH. At the same PPF, fresh weight and sugar content
in plantlets in 4.9 h"' NAEH were above 1.9, 2.0 times higher than those in 0.1 h"' NAEH, respectively. Also
they were enhanced in 4.9 h' NAEH by increase of PPF whereas no significance in 0.1 h' NAEH. The
percentage of water content of plantlets in 4.9 h"' NAEH was 4.2~5.5% lower than those in 0.1 h™ and no
difference in PPF. The content of total chlorophyll in plantlets in 4.9 h” NAEH was higher 0.27~0.79 mg/g
F.W. than that in 0.1 h"" NAEH. By increase of PPF, it was decreased in 0.1 h”" NAEH while had no significant
difference in 4.9 h' NAEH. Guard and subsidiary cells of leaves in 4.9 h' NAEH were more developed than
in 0.1 h™" NAEH. Especially, in 99 pmd m?s™, leaves in 0.1 h”' NAEH had undeveloped subsidiary cells and wide
open stomata whereas those in 4.9 h”' NAEH had well-developed subsidiary cells.

Key words: Air exchanges, balloon flower, environmental control, light intensity, membrane filter, micro-
propagation, photosynthetic photon flux.
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Figure 1. Growth of balloon flower plantlets in vitro at 30 days as affected by air exchanges and PPF.

% NAEH :
% PPF : Photosynthetic photon flux.
* Mean separation within columns by DMRT at 5% level.
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Figure 2. Balloon flower plantlets in vitro at 30 days as

affected by air exchanges and PPF.

3 NAEH : number of air exchanges per hour of the culture
vessel.

3% PPF : Photosynthetic photon flux.
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Table 1. Fresh and dry weight of balloon flower plantlets in vitro after 30 days of culture as affected by air exchanges and PPF

NAEH PPF Fresh weight Dry weight C\Z;atgt
(h%) (Umol m™s™) (mg) (mg) (%)
33 1061 * 6.7 & 87506 d 91.8

0.1 66 1227 £ 79 d 117407 d 90.5
99 1088 * 52 d 10003 d 90.8

33 2060 £142 ¢ 288L17 ¢ 86.0

49 66 3268 +248 b 49.4+2.1 b 84.9

: 99 456.8 £345 a 611548 a 86.6

* Number of air exchanges per hour of the culture vessel.
¥ Photosynthetic photon flux.
* Mean separation within columns by DMRT at 5% level.

Table 2. Chlorophyll content of balloon flower plantlets in vifro after 30 days of culture as affected by air exchanges and PPF

NAEH' PPF Content of Chlorophyll
) (ol ms™) total chlorophyll chlorophyll a chlorophyll b a/b ratio
(mg/g F.W) (mg/g F.W) (mg/g F.W)
33 1.84 b* 134 b 0.50 b 274 a
0.1 66 148 ¢ 1.08 ¢ 0.40 ¢ 2.69 a
99 138 ¢ 1.03 ¢ 035 ¢ 291 a
33 2.11 ab 1.55 ab 0.56 a 2.74 a
4.9 66 227 a 165 a 062 a 267 a
99 2.16 a 1.59 a 0.57 a 2.79 a

* Number of air exchanges per hour of the culture vessel.
? Photosynthetic photon flux.
* Mean separation within columns by DMRT at 5% level.
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Table 3. Content of sugar and starch in balloon flower plantlets in vitro after 30 days of culture as affected by air exchanges and PPF

NAEH PPFY Content of

(b (Mmoot m?s™) sugar (mg/g D.W.) starch (mg/g D.W.)
33 643 d* 305 b

0.1 66 68.4 d 321 b
99 58.6 d 26.5 ¢
33 130.7 be 42.1 ab

4.9 66 181.7 ab 59.5 ab
99 2435 a 689 a

* Number of air exchanges per hour of the culture vessel.
* Photosynthetic photon flux.
* Mean separation within columns by DMRT at 5% level.
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Figure 3. Scanning electron micrographs of stomata and guard
cell on the abaxial surface of balloon flower leaves cultured in
vitro as affected by air exchanges and PPF. A, Leaf taken from
field grown plant; B, D, and F, Leaf in 33, 66, 99 pmo m™s’
PPF with 0.1 h"' NAEH; C, E and G, Leaf in PPF 33, 66, 99
umol m?s™' with 4.9 h' NAEH.

% NAEH : Number of air exchanges per hour of the culture

vessel.
3% PPF : Photosynthetic photon flux.
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