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Zrg 39 ebb & flowAuold BSAAE AL wFAL MLtz ASAAE &
EEadds wals A8S AASYY. ZaEzad AstAri(2gAgrizhe FEE45H
He 7] 98ty 2000 19 31Y%¥E 20008 29129 7R 58 5582 2AY
©. FAF3F L Kalanchoe blossfeldiana. ] Marlene £%3 Margrethe E£& Ak43
[k 19999 119 59 AEEgm, 19999 129 10¢€ AL gt #HAE YER
2 ZEgolES 1 12 EFeE AHgstdnh AFT WA GAde wixz 59 29
o2 3gx AT 69/ MAE AHEsAch A =% ebb & flowHd oy =
A7 (1.25%X08%0.04m), AHF#S, vl§, FHZHo] 758y Jgize 9 A%
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FAe Mdd=olA 92 AL45D 3= Sonneveld 3 ALYAL AFLatd 1,2
W, 19, 328lF =2 Yol 2uEoZ AYS HYT. WY ABo] F2§ FAFma
FEFAN FFEFFEM/wW), FYe pH ECH3, A8 2L £32 A9 92
T O TEES AHgEgon Ao FAEAL ANSHDL B FEFA ST Ro|
e 2EL AYsigr.

FTE FFEL WH1982) Wl Wl ANPOD Gl BHL AY A T
Zt2} 50mL 4 MFste] AT FAF AL Vanadate 22 B AA (UV-2401)
SAsA, 2E, 2o, vladagRe ICP 233Er12 2HQT AS2AE g4,
B, 9F, 2%, 2AF, 49, AF, AEF5S AP , AAEE 28T =
719 9€ ol W0TAN 7242 AZ2A2 ¥ AE8$S 24P WP pHE pH
v €] 7] (HM-14P. TOA), ECX ECY) & 7](CM-14P. TOA)E °]&3ld ZAs Rt
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Table 1. Effects of different nutrient strength on the growth and yield of kalanchoe
plants using Sonneveld’s solution.

Nutrient No. of Leaf Leaf Plant Leaf  Fresh weight(g/plant) .
. . 0. of Dry weight
Conc. leaf/plant length width height - area .
(mm) (mm)  (mm branch (crf) leaf stem total (g -plant™)
1/28? 9.9a 5812 32.1b 1139 5.2a 169.1b  1856b 252b 21.08b 1.58b
1S 10.3a 609a 364a 1244a 5.3a 2028a 2351a 3.12a 26.71a 1.79a
3/28 9.9a 59.0a 34.7a 121.2ab S.7a 206.0a 2432a 305a 27.37a 1.73a

"Means seperation within columns of each nutrient strength by Duncan’s multiple
range test, P=0.05.

Table 12 ebb & flow Al=®oA Sonneveld®3& wWIAL o8 SE2 sy
ZFIAE MRS W A54E etz gk Aty oz 32 A gz
ole 1AM AF RE ASY A o7t AA:, 1A 128 s vz
23 1 gl Fgo] N FL& AL & F AATE o]AL 1Az 3/2u] FA}o| o) =
FEZL ®olE syl ZFFo] WK & AL UAA g=gdE AL A4 Yx
Sonnevied ¥4 9] 1ujHo] Mmy HAF FEete AL ¢ 5 UL

Table 2= Sonneveld 1 ¥A-& 1/2u) 4(1/2S), 18] <A(1S), 3/28) A (3/2S) .8 yiro] 2
FIAE AufdtEAN FFE FFEM/WE A Aol ASA BdN A @
2ETEE BA2ZA Eeuld o] PO-PY F4E FFEL FE7F moldd] o
ERA, Ca R KE 1ddA Ad £gton] 29 Bd2 Mg F52 F5ee 16
A AY gkt
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Table 2. Calculated n/w values of kalanchoe using Yamazak1 s formula.

Tonic Measured Water Measured Ion _concentration (me _L_l_l
strengh items uptake(L) items PO,-P K Ca Mg

a 60.0 y 1.76 1.99 2.76 1.05
1/28 W 412 Vi 175 2.06 2.14 0.80
a/w 0.069 n/w 1.80 1.10 11.2 ) 435
a 60.0 y 399 4.59 512 1.99
S w 3.72 vi 4.09 448 4.49 1.88
a/w 0.062 n/w 357 6.37 14.6 3.60
a 60 y 6.33 691 712 299
3/28 w 412 Vi 6.40 7.01 6.65 293
a/w 0.069 n/w 541 5.66 135 3.90

n/w: Yamazaki's formula to determine the amount of macronutrients

and water uptake.
if y>yi, n/fw= a/w(y-y) + 1 :
S ! nutrient solution of Sonneveld.

y<y1, /w=y-a/w(y1-y)

a : initial volume of nutrient solution in each tank(L).
w: amount of water absorbed by plants (L).
y and y;: initial and final concentrations of macro nutrient(me - L™).
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Fig. 1. Changes in EC of nutrient
solutions with different

ion strength.
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Fig. 2.Changes in pH of nutrient
solutions with different

ion strength.
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Table 3. The compositions of macronutrient solution for kalanchoe developed by Seoul
National University in ebb & flow system.

Nutrient Growth NOs NH4 P K Ca Mg
solution  stage me/L
short-da
SNU? Y 5.8 0.33 1.0 1.8 4.0 1.0
term
PBGY 106 33 15 55 6.0 15

“Nutrient solution of Seoul National University for kalanchoe in ebb & flow system.

YNutrient solution of proefstation voor tuinbouw onder glas te Naaldwijk.
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