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ABSTRACT Microstructure of abaxial leaf surface and carbohydrate content of propagules grown in different

culture conditions such as heterotrophic, mixotrophic and autotrophic carbon source were investigated. In the

leaves of propagules which were grown in the green house, autotrophic and mixotrophic conditions, wax layer was

observed, but in the leaves of the heterotrophic propagules, it was not observed. Size and number of stomata of the

leaves in the heterotrophic condition was larger and more numerous than that of autotrophic propagules. Especially,

stomata of the leaves in the autotrophic condition was similar to the leaves of plant grown in green house.

Carbohydrate content was higher in photoautotrophic condition than that in mixotrophic and heterotrophic culture.

Also, Free sugar content showed higher in photoautotrophic propagules than that in mixotrophic and heterotrophic

culture. In all the culture conditions, content of glucose were higher than that of other free sugars.
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Table 1. The operating conditions of HPLC for free sugar analysis.

Items Conditions
HPLC Waters, Model 510
o ID 4.6 X 250 mm carbohydrate column
Column
(Waters co.)
Detector RI detector (Model 410, Waters)

Column Temperature 32C
Flow rate 10 1, 1.0 pl/min.

Mobil phase 80% acetonitrile (ioscratic)
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Figure 1. Scanning electron photomicrographs of abaxial leaf
surface of heterotrophic propagule (A; X500, B; X2,000),
mixotrophic propagule (C; X500, D; X2,000), photoautotrophic
propagule (E; X500, F; X2,000) and green house plant (G; X500, H;
X2,000).
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Table 2. Characteristics of epidermis of propagules grown by means of different culture conditions in Gerbera ‘Beauty’.

Adaxial Abaxial
Culture coditions Stomata Length Width Stomata Length Width
number (um) (HUm) number (Um) (Um)
Heterotrophjcz 17.7a" 10.6a 9.8a 90.3a 11.4a 12.0a
Mixotrophic’ 12.3b 12.8a 10.4a 56.0b 11.8a 10.4ab
Pho[oautotrophjcx 8.4bc 12.8a 10.8a 43.7b 10.6a 9.1b
Green house” 5.3¢c 12.1a 10.4a 38.3b 10.6a 8.4c

“Heterotrophic; closed type container (number of air exchange - 0.01 time/hour), 30 g - L' sucrose and 40 ymol -
*Mixotrophic; air permeable container (number of air exchange - 1.0 time/hour), 30 g - L-! sucrose, 500 mol - mol” CO; and 70 pmol - m’ s

PPF.

2 B
m -S.

1
-1

*Photoautotrophic; medium{cocopeat : peatmoss : perlite : vermiculite = 30 : 20 : 30 : 20 (%, v/v)} without sugar, under 500 mol - mol” CO,

and 40 ymol - m” - "' PPF in culture chamber.

“Green house; seedlings were grown in green house under 200~ 300 ymol - m” s

-1

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Carbohydrate and free sugar content of propagules grown by means of different culture conditions in Gerbera ‘Beauty’.

Culture conditions Carbohydrate Glucose Fructose Sucrose
(%lg - t.w.) (mg/g - fw.) (mg/g - f.w.) (mg/g - f.w.)
Hetero[rophicZ 4.3 921.3 155.6 118.8
ij()tr()phicy 5.8 1,740.6 220.0 472.5
Photoautotrophicx 6.2 1,958.8 3994 497.5
Green house” 6.7 2,950.0 8744 972.5
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See foot note of Table 2.
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