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Abstract

This study was conducted to determine the optimum hydroponic system and
nutrient solution for promoting the growth and flowering of hydroponically
grown carnation. DFT (deep flow technique) and NFT (nutrient film technique)
systems were employed and four kinds of nutrient solution, which are Cooper
solution, Yamasaki solution, balanced nutrient solution by Japanese Horticultural
Experiment Station and PTG solution in the Netherlands were used and com-
pared.

pH was lowest in the PTG solution compared to the other nutrient solutions
used. Plant height was highest in the DFT system in the plot of PTG solution
as of 53.0 cm at 88 days after transplanting, while lowest in NFT system with
Cooper solution. Stem diameter was more thickened in NFT system with PTG
solution as of 7.2 mm at 88 days after transplanting. Days to flowering was
shortened to 122.3 days in NFT system when PTG solution was used.

This results suggested a combination of NFT system with PTG solution as op-
timum hydroponic system and nutrient solution for cut carnation production.

Further trials as to the management of nutrient solution by growing stages
should be followed.
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Table 1. Mineral composition of nutrient solutions used for the experiment.
(Unit . ppm)

Nutrient Macroelement Microelement EC
solution NO;-N NH-N PO,~P K Ca Mg SO—S Fe Mn In B Cu (mS/cm)
PTG* 235 28 62 283 132 60 79 30 020 002 021 001 27 57
JBS 275 19 42 313 162 49 65 30 020 002 021 001 24 68
Yamasaki* 157 9 20 156 100 61 8 23 020 002 021 00 L6 74
Cooper* 253 - 60 301 170 51 67 116 020 002 021 001 24 72
‘Balanced nutrient solution for carnation by PTG Institute in the Netherlands.

pH

*‘Balanced nutrient solution by Japanese Horticultural Experiment Station.
‘Nutrient solution developed by Yamasaki
*Nutrient solution developed by Cooper.
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Table 2. Growth responses of carnation{Dianthus caryophyllus cv. Gigi) plants grown by differ-
ent nutrient solution and cultural systems at 88 days after transplanting.

Cultural  Nutrient Plant ht. Stem dia. Leaf width Leaf No. of No. of
system solution (cm) (mm) (mm) length{cm) leaves branches
PTG 53.0a’ 6.4cde 12.1b 13.4a 87.7ab 10.0a
DFT JBS 40.0cde 6.1lefg 11.2bed  12.2ef 136.7a 12.7a
Yamasaki 38.3de 6.7abc 12.0bc 13.2abc 70.3de 3.3def
Cooper 48.0abc 6.8ab 15.0a 11.5f 77.0bed 9.3b
PTG 49.ab 7.2a 11.2bcde 13.3ab 117.3a 6.7¢c
NFT JBS 37.3de 6.5bed 9.0fg 12.8abcde 86.0abc 4.0de
Yamasaki 40.2cd 6.3bcde 9.8ef 13.1abed 92.7a 4.3d
Cooper 27.3f 6.2cdef 7.3g 12.8abcde 62.7de 2.7def
Significance *
System(A) - rS s A
Solution(B) . NS NS

AxB

\S

‘Mean seperation within columns by DMRT at 5% level.

““‘significant at 5%, 1% levels, respectively.
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Table 3. Flower characteristics of carnation(Dianthus caryophyllus cv. Gigi) plant grown by dif-
ferent nutrient solution and cultural systems.

Flower Flower

Flower No. of Length

Cultural Nutrient . Days to
. wt. dia. ht. petal of flower .
system solution ¢) (mm) (ram) (ea/flower) stalk(om) flowering
PTG 9.01cde* 67.2 52.87 63.0 92.4 128
DFT JBS 9.0lcde 69.8 55.11 60.3 83.6 137
Yamasaki  9.46ab 66.0 52.96 62.2 84.4 136
Cooper 9.57a 69.8 54.08 59.5 91.3 138
PTG 8.87 65.7 52.46 60.0 79.8 122
NET JBS 8.89 65.8 53.02 63.5 75.5 127
Yamasaki  9.18 67.4 53.64 58.8 71.5 132
Cooper 9.08 68.1 53.56 58.7 68.4 135
Significance
System(A) . xS N N
Solution(B) N 1S NS

AxB

NS

“Mean seperation within columns by DMRT at 5% level.

*** indicate significance at 5%, 1% levels, respectively.
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