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Abstract

This study was conducted to evaluate the optimum hydroponic system and nu-
trient solution for shortening the early growth period and quality improvement
of dendrobium (Dendrobium phalaenopsis) seedlings. Dendrobium seedlings with 3
to 4 leaves were transplanted in the deep flow technique(DFT) system,
aeroponic system, and ebb and flow system with different concentration of bal-
anced nutrient solutions recommended by the Japanese Horticultural Experiment
Station. Growth characteristics of shoot and root were recorded and evaulated
among treatments.

For autumn cultivation, plant height was the longest at the DFT system with
quarter concentration of nutrient solution, where aeroponic system with half
concentration of nutrient solution. Aeroponic system stimulated the root growth
but fresh weight was observed in the plots of DFT system.

For spring cultivation, pH values increased up 7.5 at the DFT and aeroponic
system, where EC values did not fluctuate regardless of cultural system. Ebb
and flow system showed the best result in the growth of plant followed by DFT
system and aeroponic system. Higher concentration of nutrient solution within
this range of treatment was recommended for the growth promotion of leaf
length and width in DFT system. In conclusion, growth responses differed de-
pending on the cultural system, concentrations of nutrient solutions and duration
of cltivation.
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Table 1. Mineral composition of JBS nutrient
solution used in this experiment.
(Unit : mg/L)

Ionic Strength

Blements 0171 1/6 1/s
Ca(NO,) - 4H,0 475 2375 158.3 1187
KNO, 405 2025 135 101.25
NHHPO, 775 3875 2583 19.375
MgSO, - TH0 250 125 83.33 62.5

Fe—EDTA 10 5 3.33 2.5
H,BO, 1.5 0.75 0.5 0.375

MnCl, - 4H,O 1.0 0.5 0333 0.25
ZnSO, - 4H,O0 0.11 0.055 0.0367 0.0275
CuSO, - 5H,0 0.025 0.0125 0.0083 0.00625

(NH,):MoO, 0.01 0.005 0.0033 0.0025
‘Developed by Japanese Horticultural Experi-
ment Station.
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Fig. 1. Schematic diagram of ebb and flow
system used in this experiment.
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Fig. 2. Schematic diagram of aeroponic

system used in this experiment.
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Fig. 3. Schematic diagram of deep flow tech-
nigue system used in this experiment.
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Table 2. Growth characteristics of Dendrobium "phalaenopsis plants according to different
hydroponic system and ionic strength at 70 days after treatment in autumn cultiva-

tion.
Tonic Plant No. of Stem Leaf Leaf No. of No. of Max. root
System strength ht. leaves dia. length  width branches root length
(cm) (ea) (mm) (ecm) (cm) (ea) (ea) (cm)
1/2 29.5a* 6.3¢c 11.3b 13.0ab 2.9 3.0c 19.7¢ 18.8ab
DFT 1/4 31.7a 11.3a  12.2ab 14.3a 2.6 4.3a 24.7bc  14.9c
1/6 23.9bc  5.0d 11.6b 11.7¢ 2.9 3.7b 26.0b 19.5ab
1/8 25.8b 6.0c 12.4ab 11.2¢ 2.6 3.3c 15.7d 16.1b
1/2 21.6¢ 7.0bc  10.4b 12.3b 2.7 3.3¢ 13.0d 23.9a
Acroponics 1/4 24.4b 9.0b 10.9b 10.9¢ 2.8 4.3a 30.0a 19.7ab
1/6 27.3ab 7.7b 12.7ab 12.9b 2.7 4.0ab 19.7¢ 16.6b
1/8 24.1b 6.3¢ 13.7a 13.3ab 3.2 3.3¢c 21.3c 15.0c
Pot culture 23.3b 7.3b 10.5b 11.1c 2.7 3.3¢ 18.9¢ 14.3c
‘Mean separation within column by DMRT at 5% level.
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Table 3. Comparisons of fresh weight and dry weight response of Dendrobium phalaenopsis
plants according to different hydroponic system and ionic strength at 70 days after

treatment.
Ionic Fresh wt. Dry wt. Dry T/R
System (g) (g) matter .

strength Leaf Stem Root Total Leaf Stem Root Total rate(%) ratio

1/2 12.5¢* 22.1a 7.0bc 41.6a 0.93b 2.03b 0.73a 3.69b 8.87c 4.05a

DFT 1/4 20.1a 157b 8.9ab 44.7a 1.30a 1.27d 0.83a 3.40c 7.61d 3.10c
1/6 114c 14.2bc 83b 339c 0.67c 2.37a 0.80a 3.84ab 11.34a 3.80ab

1/8 12.6c 13.3c 10.9a 36.8bc 0.80bc 2.33a 1.03a 4.16a 11.30a 3.04c

1/2  12.7¢ 9.3d 7.4bc 294d 0.87b 1.60c 0.67c 3.14d 10.68b 3.69b

Aeroponics 1/4 169b 12.5¢ 9.0ab 38.4b 1.10ab 1.40c 0.83b 3.33c 8.67c 3.0lc
1/6 15.2bc 15.0b 5.1c  35.3bc 0.96b 2.03b 0.80b 3.79ab 10.74b 3.74ab

1/8 162b 13.0c 85b 37.7b 0.90b 2.27a 0.80b 3.97a 10.53b 3.96a

Pot culture 129¢ 13.5¢ 8.0b 34.4c 0.88b 1.54c 0.75b 3.17d 9.22¢ 2.93c

“Mean separation within column by DMRT at 5%
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Table 4. Growth characteristics of Dendrobium phalaenopsis plants according to different
hydroponic system and ionic strength at 40 days after treatment in spring cultiva-

tion.
Cultural lonic No. of Stem No. of Leaf Leaf Plant
system stren. shoot dia. leaves length + width height
(ea) (mm) (ea) (cm) (cm) (cm)
1/2 4.2ab* 6.22ab 1.8 5.24c 1.32¢ 6.22ab
DFT 1/4 3.8b 6.04b 1.8 5.14c 1.34c 6.06b
1/6 3.8b 6.20ab 2.0 5.16¢c 1.32¢ 6.08b
1/8 3.6b 5.92b 1.8 5.28¢c 1.24c 6.02b
1/2 4.0ab 5.84b 2.0 5.30bc 1.38b 6.44ab
Aeroponics 1/4 3.8b 5.80bc 2.2 5.22¢ 1.38b 5.68¢c
1/6 3.8b 5.72bc 1.8 5.28bc 1.32¢ 5.98b
1/8 4.2ab 5.54¢ 1.8 5.32bc 1.32¢ 5.94b
1/2 4.4ab 6.26ab 2.2 6.70a 1.56a 6.84a
1/4 4.6a 6.16b 2.0 6.40a 1.52a 6.86a
EBD & Flow ) ¢ 4.8a 6.48a 2.2 5.86b 1.30¢ 6.22b
1/8 4.0ab 6.50a 2.0 5.76b 1.32¢ 6.08b

‘Mean separation within column by DMRT at 5% level.
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