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Influence of the Concentration of Mineral Elements in
Liquid Medium and the Change of the Concentration during
Cultivation on the Carnation Tip Cultures In Viiro .

Yasumasa MIURA
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SUMMARY

The influence of variouse concentration levels of mineral elements on the carnation shoot
tip cultures was examined in vitro by the method of factorial experimental design which was
applied to the L’ 27 orthogonal arrays. Three concentrations of each element, 90, 900 and
2700 ppm of KNO3, 100, 1000 and 3375 ppm NHa4NO3, 12, 120 and 390 ppm KH2PO1,
16, 160 and 550 ppm CaCl2-2H20, 14, 140 and 470 ppm MgSO4+ 7TH20O, 0. 7, 7. 0 and
23.3 ppm MnSO41+« 4H2 O were tested.

Shoot tips about 0.3 mm long of carnation cultivar “Yosooi” were taken out and then
each of the tips was set on a wich of filter paper which was dipped in the liquid in a test
tube. The tips were cultivated for two months in a growth chamber controlled at 25+1C,
50001 X light intensity and 14 h-light and 10 h-dark.

1. The fresh weight of elongated shoots was increased with rising KNO3 concentration
levels of 90 to 2700 ppm. In the levels of NH4NO3 it was increased slowly at 100 and 1000
ppm,and rapidly at 3375 ppm. At 4271 ppm NO3 all shoots were vitrified. In the KHz2-
PO4 the weight was maximum at 120 ppm and was decreased at 12 or 390 ppm. On the other
hand the weight was decreased straightly by rising CaCl2+ 2H20O levels of 16 to 550 ppm,and
in the MgSO4+ 7TH2 O it was increased with rising from 14 to 140 and 470 ppm.

2. The differences in the means of the weights were significant at 0.01 level among K-
NO3, and 0.05 among NH4NO3 and 0.05 among NH4NO3 and KH2PO4 respectively.

3. Although the pH value of all liquid mediums was previously adjusted to 5.70, it was
drifted to acid range of about 4.80 by autoclaving and afterwards gradually to 4.50 during
the cultivation period. The concentrations of NH4 and PO4 in the medium were decreased
slightly by autoclaving and afterwards gradually during the cultivation. On the other hand
those of K, Mg, Cl and SO4 were increased slightly throughout autoclaving and cultivation.
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4. The optimum salt concentration in the medium to make usable shoots with root was
found to be 900 ppm KNOgs plus 100 ppm NHeNOg plus 120 ppm KH2PO4 plus 470 ppm
MgSO e 2H 20, and that to make multiple shoots was to be 800 ppm KNOs3s plus 3375 ppm

NHaNOgs plus 120 ppm KH2PO4 plus 470 ppm Mgs5O4+ 2H 20,
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