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Growth Characteristics and Nutrient Uptake of Kalanchoe Plants
(Kalanchoe blossfeldiana ‘Marene’) at Different Light Intensities
and Nutrient Strengths in Ebb and Flow Subimrigation Systems

Eun Hee Nohl, Ha Joon Junz, and Jung Eek Son""

'Department of Plant Science and Research Institute for Agriculture and Life Sciences, Seoul National University,
Seoul 151-921, Korea
ZDepartmem of Horticulture, Daegu University, Gyungsan 712-714, Korea

Abstract. The objective of this study was to determine the effects of light intensity and electrical conductivity
(EC) of nutrient solution on the growth and nutrient uptake of potted kalanchoe plants (Kalanchoe blossfeldiana
‘Marlene’) with growth stage in ebb and flow subirrigation systems. The plants were grown at four ECs
of 0.5, 1.0, 1.5, and 2.0 dS-m™ for seedling stage and four ECs of 1.0, 1.5, 2.0, and 3.0 dS-m™ for short
day stage under three daily photosynthetic photon flux (PPF) of 6.5, 10.3, 18.2 mol-m™-d”. At seedling
stage, plant height was the longest under the lowest light intensity, and particularly dry weights and leaf
areas were the highest at PPF 10.3 mol-m>-d”. Dry weights and leaf areas were the highest at EC 1.5 dS+m”
regardless of light intensity. At short day exposure, plant height was the longest under the lowest light intensity.
Dry weights, leaf areas, and number of pedicels of the plants significantly increased as light intensity increased.
Under all light intensity conditions, dry weights, leaf areas, and number of pedicles increased until EC becomes
to 1.0 - 2.0 dS-m™. And after reached the highest at EC 2.0 dS-m', they decreased at EC 3.0 dS-m™. By
comparing the ion uptakes at EC 1.5 dS-m” of seedling stage and EC 2.0 dS-m" of short day stage in which
the plants grew better, we confirmed that ion balance of nutrient solution among NOs-N, H,PO,, K, Ca™,
and Mg2+ were significantly changed at short day stage compared to seedling stage. For better growth of
the plants, both ion balance and EC of nutrient solution should be considered under different light intensities
at short day stage while control of EC is enough at seedling stage.

Additional key words: clectrical conductivity (EC), ion concentration, nutrient composition, photosynthetic
photon flux (PPF), seedling stage, short day exposure, substrate
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Fig. 1. Leaf area, dry weight, plant height, and number of pedicels of kalanchoe plants grown in ebb and flow subirrigation systems
under different nutrient strengths and light intensities at seedling stage (for two weeks). Vertical bars represent SE of the means
(n = 4). * or ** means significant at p < 0.05 or p < 0.01, respectively.
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Fig. 2. Leaf area, dry weight, plant height, and number of pedicels of kalanchoe plants grown in ebb and flow subirrigation systems
under different nutrient strengths and light intensities for six weeks of short day stage. Vertical bars represent SE of the means

(n = 4).
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Table 1. Effect of photosynthetic photon flux and electrical conductivity of nutrient solution on macronutrient element uptake rate
(mmol-L™") in ebb and flow subirrigation systems for kalanchoe plants at seedling stage.

PPF EC Water uptake Macronutrient element uptake rate (mmol-L™")
(mol-m?.d")  (dS'm")  (mL-d”/plant) NOs-N HoPO4 K* Ca?" Mg?*
6.5 0.5 32.14 cd 023d 0.04 g 0.10 f 0.69 g 0.20 f
1.0 29.76 f 0.19d 025 e 0.89 e 1.35 e 0.52 bc
1.5 3333 ¢ 0.65d 0.73 a 250 b 240 a 0.63 a
2.0 2738 g 9.69 a 024 e 249 b 193 ¢ 045d
10.3 0.5 39.88 b 0.38 d 0.19 e 0.09 f 1.03 f 0.22 f
1.0 39.29 b 037 d 0.39d 210d 1.63 d 0.47 cd
1.5 39.29 b 149 ¢ 0.71 a 3.62 a 2.03 bc 0.57 ab
2.0 42.26 a 748 b 0.64 b 3.63 a 246 a 0.47 cd
18.2 0.5 31.55 de 0.12 b 0.11 f 0.05 f 0.60 g 0.19 f
1.0 30.36 de 0.13 d 0.48 c 2.37 bc 1.61 d 0.60 a
1.5 32.72 cd 0.40 h 0.47 c 213 d 2.03 bc 0.38 e
2.0 30.36 ef 725 b 0.46 c 2.20 cd 2.25 ab 044 d
Significance
PPF — NS ** Hx NS NS
EC NS ok —_— ok ok ok
PPF x EC NS NS NS * NS NS

*Mean separation within columns by Duncan’s multiple range test at 5% level (n = 4).
NS, ***, ***Nonsignificant or significant at p < 0.05, p < 0.01, or p < 0.001, respectively.

Table 2. Effect of photosynthetic photon flux and electrical conductivity of nutrient solution on macronutrient element uptake rate
(mmol- L ) in ebb and flow subirrigation systems for kalanchoe plants at short day stage.

PPF EC Water uptake Macronutrient element uptake rate (mmoI~L'1)
(mol-m2-d™ (dS-m™ (mL-d"/plant) NO5-N H.PO, K+ ca® Mg?*
6.5 1.0 30.51 f 3.4 jj 04 e 20 e 1.3 f 04 e

1.5 29.15 f 74 ¢ 0.8 d 4.1 cd 19 e 05d

2.0 27.03 g 143 d 11 ¢ 41 cd 36 b 06 c

3.0 2733 g 374 a 16 a 50b 4.7 a 08 b
10.3 1.0 35.26 cd 4.6 hi 05e 24 e 21 e 04 e

1.5 3157 e 75¢g 11 ¢ 4.1 cd 3.0d 05d

2.0 36.18 cd 94 f 11¢c 43 c 3.1 cd 05d

3.0 3111 e 216 c 14 b 6.9 a 48 a 08 b
18.2 1.0 3765 b 26 j 0.7 d 23 e 23 e 03 e

1.5 39.98 a 52 h 11 ¢ 3.7d 3.3 bed 06 c

2.0 3763 b 114 e 12 ¢ 42 c 3.4 bc 08 b

3.0 38.21 bc 233 b 16 a 6.8 a 4.7 a 1.0 a
Significance
PPF il ** NS NS NS *
EC NS ok - o . .
PPF x EC NS ** NS NS NS NS
*Mean separation within columns by Duncan’s multiple range test at 5% level (n = 4).
NS, ***, ***Nonsignificant or significant at p < 0.05, p < 0.01, or p < 0.001, respectively.
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bars represent SE of the means (n = 2).
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