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Abstract. The objective of this study was to investigate the effects of light intensity and electrical conduc-
tivity (EC) of nutrient solution during short day treatment in an ebb and flow systems on the growth and
nutrient uptake of potted Kalanchoe blossfeldiana ‘Rako’ and the nutrient accumulation of growing
medium. Nutrient concentrations in the growing medium were also analyzed to investigate the accumula-
tion rates of macro-nutrients such as T-N, P, K, Ca, and Mg, respectively. To achieve the objectives, plants
were fed with a nutrient solution with 1.2, 1.8, or 2.4 dS - m™ under three daily photosynthetic photon flux
(PPF) of 4.26, 551, or 9.75mol - m2.d™. Both light intensity and EC of nutrient solution significantly
influenced the crop growth. The elevation of PPFs resulted in the increase of plant growth. For each light
condition, plant growth, such as dry and fresh weight and leaf area, was the highest when the electrical con-
ductivity of nutrient solution was controlled to 2.4 dS- m™. However, growth was acceptable in the EC
ranges from 1.8 to 2.4 dS - m™. Both light intensity and EC of nutrient solution significantly influenced the
uptake of nutrients in the solution tanks and the accumulation of nutrients in the growing medium. As the
EC of nutrient solution was elevated, the absorption rates of NO3, PO;%, K*, and Mg?* by crops and accu-
mulation of those in growing medium increased, but the light intensity did not significantly influence the
absorption rates. Based on the above results, the regression models were suggested for anticipating the
macro-nutrient accumulations in growing medium.
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Table 1. Effect of photosynthetic photon flux (PPF) and electrical conductivity (EC) of nutrient solution in an ebb and flow

system on the growth of Kalanchoe blossfeldiana ‘ Rako’.

PPE EC Pllant L eaf azrea No. of Fresh weight (g/plant) Dry weight (g/plant)
(mol -2 g (ds.mry NEgnt M
(cm) plant) L eaf Stem  Root  Ledf Stem Root

4.25 12 857cd” 158.0d 100e 164cd 1l1l1bc 170e 089c 0.081f 0.38b
18 9.70a 1603cd 300cd 185a 115b 3.02a 0.93bc 0.091b 0.39b
24 9.97a 1918a 400cd 187a 127a 266b 10la 0.096a 0.48a

551 12 873c  1652bc 200de 16.2d 106c 1.79e 0.92bc 0.086de 0.32cd
1.8 947a 1656bc 333d 170bcd 1.09bc 214d 097ab 0.087cde 0.32cd
24 9.63ab 168.0b 500c 183ab 113bc 246bc 1.03a 0.088bcd 0.34c

9.75 12 763e 1491e 733b 169bcd 094d 1.88e 1.00a 0.083e  0.31d
18 810de 150.7e 767b 174acd 094d 234cd 1.00a 0.087bcde 0.38b
24 910bc 170.0b 10.00a 17.6abc 124a 252bc 1.02a 0.091b 0.39b

Significance

PPF(A) * ** ** ** *k*k ** ** ** * k%

EC (B) * % * k% * % * % * % * k% * % * % *%

A X B * k% * % * % * k% * * % * % * k% *

YMean separation within columns by Duncan’s multiple range test at P < 0.05.
" Siginficant at P < 0.05, 0.01, or 0.001, respectively (n = 6).
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Fig. 1. Effect of photosynthetic photon flux (PPF) and elec-
trical conductivity (EC) of nutrient solution in an ebb and
flow system on the nutrient uptake rate (mmol - L™) of
Kalanchoe blossfeldiana ‘ Rako' .
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Table 2. Effect of photosynthetic photon flux (PPF) and electrica conductivity (EC) of nutrient solution in an ebb and flow
system on the amount of water and nutrients absorbed by Kalanchoe blossfeldiana ‘ Rako'.

PPF EC Water uptake TN P K* ca Mg*

(mol -m?2-dY)  @S-mY  (mL-d¥Ypot) mg/pot

4.26 12 21.8¢ 28.1f 123e 37.2c 22.1i 4.24d
18 195d 44.7 de 13.6de 485¢ 37.9f 741d
24 216¢c 472 cd 19.7b 86.1b 454d 1256 ¢

551 12 216¢ 33.1f 13.2de 495c¢ 25.3h 4.67d
18 235b 53.7b 15.7¢c 51.8c 411e 10.90c
24 19.4d 51.1bc 195b 102.0ab 52.3b 16.05b

9.75 12 25.4a 409¢e 143 cd 56.0c 3179 5.58d
18 26.3a 59.7a 185b 95.5ab 48.6c¢C 1854 ab
24 228b 60.0a 215a 1111a 619a 20.79a

Significance

PPF (A) * * ** * *%* * %

EC (B) NS * * % * % * k% * %

A X B NS * * * ** **

YMean separation within columns by Duncan’s multiple range test at P < 0.05.
NS * *x *xx Nonsignificant or Siginficant at P < 0.05, 0.01, or 0.001, respectively (n = 6).
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Table 3. Effect of photosynthetic photon flux (PPF) and electrical conductivity (EC) of nutrient solution in an ebb and flow
system on the amount of nutrients accumulated in the growing medium.

PPF EC T-N P K* ca* Mg?*

(mol - m72.d?) (ds-m™) mg/g

4.26 12 116i 045e ll4e 5.11 def 0.96 de
18 2.36d 0.71d 255d 5.49 de 1.07 cde
24 3.09b 1.08b 407b 6.56 ab 1.22bc

5.51 12 144h 0.39e 092e 497f 0.89e
18 205f 0.76d 244d 557 cd 1.10cd
24 292c 111b 424b 6.28 ab 131b

9.75 12 1759 049e 098e 461f 09le
18 214e 0.96 ¢ 347c 6.07 bc 1.17bc
24 3.88a 149a 6.10a 6.79a 148a

Significance

PPF (A) ok * * NS NS

EC (B) * k% * k% * k% * *

A xB ok NS NS NS NS

YMean separation within columns by Duncan’s multiple range test at P < 0.05.
NS % *x s*x* Nongignificant or Siginficant at P < 0.05, 0.01, or 0.001, respectively (n = 6).

Table 4. Linear expression of the amount of nutrients accumulated in growing medium as influenced by photosynthetic pho-
ton flux (PPF) and électrical conductivity (EC) of nutrient solution in an ebb and flow system.

Regression mode! R? RMSE F-value Pr>F

T-N y?=0.099 PPF + 1.56 EC — 1.17 0.962 0.17 187.12 < 0.0001
P y =0.028 PPF + 0.575 EC — 0.399 0.968 0.06 223.16 < 0.0001
K* y =0.132 PPF + 2.793 EC - 3.026 0.973 0.25 270.90 < 0.0001
Ca®*  y=0.098 PPF + 1.216 EC + 2.507 0.942 0.18 122.49 < 0.0001
Mg? y=0.015PPF + 0.265 EC + 0.408 0.969 0.03 235.32 < 0.0001

All variables in the models above are significant at P < 0.05 (n = 18).
“Nutrient accumulation in growing media (mg/g).
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Table 5. Effect of photosynthetic photon flux (PPF) and dectrical conductivity (EC) of nutrient solution in an ebb and flow
system on the tissue nutrient contents based on the dry weight of leaf tissue of Kalanchoe blossfeldiana ‘Rako'.

PPE EC TN P K* Ca' Mg*

(mol -m2.d™) @-mhyH mg - kg™ dry weight ---------—-

4.26 12 2.98cd 0.64 4.05 251 0.58
18 357b 0.65 4.05 2.95 0.66
24 3.76b 0.73 4.65 3.67 0.70

5.51 12 2.82de 0.59 3.66 2.39 0.50
18 2.60 ef 0.70 4.45 3.07 0.59
24 2.37f 0.71 4.64 321 0.67

9.75 12 2.71de 0.70 4.24 257 0.66
18 319c 0.76 4.43 3.17 0.69
24 423a 0.90 4.56 3.65 0.78

Significance

PPF (A) * * NS NS NS

EC (B) *x NS NS NS *x

AxB * NS NS NS NS

YMean separation within columns by Duncan’s multiple range test at P < 0.05.
NS*.™ Nonsignificant or siginficant at P < 0.05 or 0.01, respectively (n = 6).
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