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Effects of Concentration of Nutrient Solution and Irrigation
Frequency on Growth and Flower Quality of Cut Chrysanthemum
Grown Hydroponically in Perlite
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ABSTRACT This study was carried out to investigate the effects of nutrient
solution concentration, irrigation frequency on growth, flowering, and cut flower
longevity of Dendranthema grandiflorum (Ramat.) Kitamura ’Shuhouno-chikara’
hydroponically grown in perlite media. Not only stem length but also mineral
contents of each plant organ in nutrient solution culture were much higher than
those in”soil culture. 1/2S of nutrient solution was good at early stage, but 1S of
nutrient solution was better as chrysanthemum growth progressed. Among different
‘concentrations of nutrient solution, mineral contents of each plant part showed no
significant difference. 1S treatment of nutrient solution increased the vase life by
3 days than 2S treatment. The growth and mineral contents of each plant organ were
great in plants irrigated 8 times a day, because of high moisture contents of medium
and high water availability, followed by more frequent nutrient replenishment near
roots. There was no correlation between nutrient solution concentration and vase life
of cut flower grown in nutrient solution culture. Cut flowers irrigated twice per day
had the longer vase life than other treatments (4, 8 times).

Additional key words: cut flower, Dendranthema grandiflorum, flower longevity,
vase life, water availability
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Table 1. Composition, EC, and pH of nutrient solutions used during the
experiment (PBG solution for chrysanthemum, The Netherlands).

Concen Macroelement (meL ') Microelement (ppm) EC
-tration" NO; NH P K Ca Mg S Fe Mn B Zn Cu Mo (mSem)
1/28 6375062515 4 25 1 1 168 0.50.1 0.1 0.0150.025 1.2
1S 1275125 30 8 50 2 2 336 1 0.2 0.2 0.03 0.05 1.8
2S 255 25 60151004 4 672 2 04 0.4 0.06 0.10 2.6

? 1S is equivalent to the standard chrysanthemum solution developed by

PBG in the Netherlands.
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Table 2. Effects of concentration of nutrient solution on growth and cut flower longevity of ‘Suhouno~chikara’

chrysanthemum grown hydroponically in perlite at 95 days after planting

Toni Stem  No. of Fresh weight (g) Dry weight (g) Cut flower
onic .

t h length leaves logevity
strengt (cm) Leaf Stem  Root Flower Total Leaf Stem Root Flower Total (day)
Soil 55.00b* 56.0b 29.27a 12.53a 1.47b 4.00a 47.27b 4.66b 3.00ab 0.49a 0.49a 8.64b -
1/2S 60.13ab 63.3a 30.67a 11.36a 1.78a 2.59b 46.40b 5.30a 2.03b 0.56a 0.26b 8.15b 30.1a
18 64.89a 58.7ab 36.74a 12.89a 2.32a 4.59a 56.54a 5.48a 4.22a 0.54a 0.54a 10.78a 29.4a
28 60.36ab 58.9ab 30.87a 12.24a 2.19a 4.14a 49.44ab 5.37a 3.34ab 0.50a 0.50a 9.71ab 26.9a

*Plants were cultured in a soil-based medium as the control.

YMeans followed by different letters within columns are significantly separated by DMRT. P=0.05.
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Table 3. Effects of ionic strength
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of nutrient solution on mineral contents in leaves of ‘Shuhouno-chikara’
chrysanthemum grown hydroponically in perlite at 95 days after planting.

Ionic Mineral content (% of dry weight)

strength Total-N NOs-N NH+N P K Ca Mg Na
Soil 3.63a° 1.73a 1.90a 0.24a 2.18b 0.86a 0.22b 1.16a
1/28 3.11a 1.60a 1.51a 0.20a 2.43a 0.98a 0.32a 1.14a
18 3.12a 1.66a 1.46a 0.22a 2.48a 0.99a 0.33a 1.18a
28 3.13a 1.71a 1.42a 0.18b 2.28ab 1.02a 0.32a 1.20a

“Plants were cultured in a soil-based

medium as the control.

"Means followed by different letters within columns are significantly separated by DMRT. P=0.05.

Table 4. Effects of irrigation frequency on growth and cut flower longevity of 'Suhouno-chikara’ chrysanthemum
grown hydroponically in perlite at 95 days after planting.

Irrigation  Stem No. of Fresh weight (g) Dry weight (g) Cut flower
frequency length leaves longevity
(times/day) (cm) Leaf  Stem  Root Flower Total Leaf  Stem Root Flower Total  (day)

2 60.27a" 54.3b 29.32b 12.30b 1.78b 3.42b 46.82b 4.66a 3.15b 0.76b 0.38b 8.95b 33.0a

4 65.43a 62.7a 40.32a 14.38a 1.96b 4.00ab 60.66a 5.73a 4.46ab 0.74b 0.35b 11.28a 27.2b

8 65.83a 65.7a 40.57a 14.92a 3.32a 5.0la 63.82a 5.98a 5.06a 1.64a 0.77a 13.45a 28.0b

*Means followed by different letters within columns are significantly separated by DMRT, P=0.05.
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Table 5. Effects of irrigation frequency on mineral contents in leaves of
’Shuhouno-chikara’ chrysanthemum grown hydroponically in perlite at

95 days after planting.

Mineral content (%)

Irrigation

frequency

(times/day) Total-N NO3;-N NH4-N P K Ca Mg Na
2 2.93b> 1.38b 1.55a 0.21a 2.26a 0.96a 0.2la 1.17a
4 3.31a 1.53b 1.78a 0.22a 2.35a 0.96a 0.26a 1.19a
8 3.37a 2.07a 1.30a 0.22a 2.48a 1.04a 0.21a 1.17a

*Means followed by different letters within columns are significantly

separated by DMRT. P=0.05.
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