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3 A Aujo] oM AW #E WA FA #e WA B o 4 AMgE1
N AE B FAe] FHORE RAGRY Bo] @A ol nF A AEA A 7}
T, TYE =279 A EA AL JbE, B GRS A8 29 Fo] Idut (Newman,
1999). EA FH2 AW FFL2 9 EAQI ebb-and-flow Alxdo] 4831 =Hoigl
oun, Buldq= HH 1 AME vl&o] F7Heka lth (Biernbaum, 1990). @ ]
AN Axnjgo] g Aladd uisiA il d¥F AEE FFFA ey
o] Atk AAE o] &3 AHIAL WHE 1936Ed AL AL HUt (Raines, 1935).
A7 AXE o€ T WHE Fdy wo|tH(Raines, 1937; Dolar and
Keeney, 1971; Toth et al, 19838). o] ¥4 & ®o) Wag 3+ FEL Awsls
b Abgsted, J2 A CHAS o843 4A gAy Auirt 483 S
aely o] WAL Fo] UF Bol aRHA, A FeuAst o3y, £& o
N7 ZAEY] ASodle HAFEA K3 Hol vk, B AFAME AAE ol &34 A
" o#sE 3H, HEFHoE EL Vo™ FF Aol2 EEA  #Fd:e
Nutrient-flowing Wick Culture system (NFW)< 7R3l A =H3ich o] A28 A4
337l AN R FE Foo B JEHA A3 e A2 HKE H
wstx, AAZ Ao Frkd A EAA, 2 AL AFsA
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D A& 72 49 2 AN2d2 ZopxZFOmx1TmEN ¢33 FAFTFZA ot
T8 WAL PVCAAE AHged, MEs AP0l &olgd 2HZFLE AFAUT
FAEF A, Fdo] 1ojA FEF A2 THS A 2-3%] FA=E FAG
Aok Aol AHE"E EEE 10, 8 ZFI 6emelA e, XE EfolE o] AL
T AEE AL AT. e A ANxde F FHFEE 2HEETOE XE Apo]2d
A dAHJLH, 6cm] B FEFEL s Aol E(sunlight)E AH&3H
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2. WA, 4, A A

D #FAYe & 4HYE, AAE ol &34 3% 53 1584 & (NFW()), 23
1584 & (NFW(Q2), A& %59 Ed &35 (NCW,; Nutrient-contained Wick
Culture), ebb and flow 2 1¥ 10¥ #4 (EBB)olAt} wix] FAHL EEAF EFe
2 JER2S HYoEE 73H LIEZ AL HY FE &S 2AEIAY L
Aol 6cmel A% FEES AHEIAT AAE 12x1em TAE AHES T

2) 2719 A" B2 A 2 Kalanchoe blossfeldiana 'New Alter’' & 6cm 3H&

of T olF 1057 AMuistAct. FHAL Sonneveld ¥HEE 16 dSm'Y FEZ Az
3 FRoH, wAe FER2e HelolEE 7302 EFsIYT. M3tsly] oA 7E 7
A gAY E AASATE 1054 AEA AJE/X SR AEF, 23, o, 993
< EA3Ad

3) BA8UE, ¥ FFEY B wjgd =4S A7) Y5t BH A A
SOAEE A& vigd FEAHE stT F - FE FFHEE SAHINAY. ¥
Faule obnkalgl e n/w W] weEl Aatddoh 332808 FaAHI wjgde] EC
o] M3 E FRAY. F8AT FE FFAeld FBBAE Feln o BAE £

Agtsto] EdA g TG

3. 483 Ay

) T A3 A EF S Kalanchoe blossfeldiana 'Raco’, ¥ A de AP E, &
TAE, WAZE H& MEgE vt W= AAE 1%E 39, AAdYEE 50F
Egolg 7|F22 A& 50709 2570, B HEYe F 33, 43), 283 53 ¥ z
7} 10, 20% AEE Ao 2 HERxe HgolE9 EFHEL 73, 64, 1Y
111 H8& stth

2) 3d AY: AW FFL Kalanchoe blassfeldiana 'New Alter’, A8 A& T& A
o 238 EUE #Xe HYoz &F 19, 238, a8 338, 7 108 HYE
gt W= BAME 2-3%E AT Agd wdd =A4E HFE] Astd FH
AE F7t NFW A|2dE& At AFAES Aystxn Joh g st
(SNU)## 71&9 sonneveld WG A (PTG)eF vz d P& 33t

43 92 33

® Asge FAEPY F 1AL 2HYol B2 6em TEE 28, uy & TES
AHg® & otk Fde) YA Yol wet 4R 3% &40 WA BaAHAL,
WE FAbe] 2ol wat F4o] Watn, B4F WEde) YA BFS} H2Fe) @

Aol AR e T,
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Fig. 1. General view of Nutrient-flowing Wick Culture System (NFW).
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Fig. 2. Concept of Nutrient~flowing Wick Culture System (NFW).
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Fig 3. Change in water content at different irrigation methods and substrate
composition ratios in 6-cm pot. Bars indicate +SE.
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Table 1. Influence of irrigation system on plant growth of Kalanchoe blossfeldiana
'New Alter’ at 10 weeks.

Irrigation Dry weight (g) Plant height | Number of | Total leaf
system Shoot Root (cm) flower stem | area (c)
NFW(5) 4,42 a 0.82 ab 24.50 b 14.33 a 491.80 a
NFW(2) 4347 b 0.67 ¢ 2246 b 11.17 b 373.24 b
NCW 4,65 a 0.92 b 24.80 a 14.33 a 527.78 a
EBB 4,40 b 0.72 a 27.87 a 13.33 a 482.15 a

4, YA EFFEA

gafge] AEA A3 dAFUie] FFe FAES wFdY Fxo s 457t
T8 2 AAASE B2A 24 Jdeigo dF oz Fdeo Fxo JFFo] A,
Kot N 52 PPFol 9% 9173 Aoz ey,

1

Table 2. Multiple regression models for predicting the uptake of water and
macronutrients of Kalanchoe from the nutrient solution.

Variable Equation R?
Water 17.58+ 0.95«PPF* +0. 86+ECY 0.57
N -2.41 + 2.12* PPF + 16.28+EC 0.96
P 3.26 + 0.44*PPF + 5.76*%EC 0.93
K -40.65 + 4.59*PPF+ 42.87+«EC 0.79
Ca -12.27 + 1.94+«PPF + 22.14+EC 0.97
Mg -11.93 + 1.28+«PPF + 7.93«EC 0.74

‘PPF: photosynthetic photon flux
YEC: electrical conductivity

5. 483 49
D 5% 49

NFW A2Hod ANUE, BEAY, B A 290 &E A Ggad 45
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Table 3. Analyses of Kalanchoe blossfeldiana "New Alter” growth in plant
density(D), substrate composition(C), and irrigaition methods(I).

Treatment LAI lateral  flower fw. of fw.of fw. of ' leaf dw, of dw.of dw. of
shoot salk shoot leaf root  thickness shoot leaf root
Density(D) * * ok xk NS NS okk Rk ok %
Composition(C) | *** *xk ok NS NS donk * *okok ok dook
Irrigation(I) ok * *xk *onk hk *xk * ok hkk *kk
DxC * NS NS NS NS NS NS ok NS NS
Dx] *Kok NS ** *kk ok NS NS *kok Aok NS
Cx] *k Kk NS *okk NS *k NS * NS * *kk

NS , *, »x, *#x«Nonsignificant or significant at P 0.05, 0.01 or 0.001 by regression analysis.

2) A A9

Aa"e] HALE 2-3%2 AAGoZ2N = gdlo] AFIIA LR3, HZ2F
o] itk ek kel A (SNU)Y 1ujele] ECE 1.1 dSm™'elx 7]1&¢ PTG
wlFedol 1wl o] ECE 1.6 dSm'olth, o2& ECY o= EFatm ZFa) F
e MY AKZA A3 Ade FodAol AT & A2 ALE wjFd
ZAd o3 T3 FEAJ AS R/E = YRS FRI] FIEE £ AL

¢ T Ao A ASHY 40 IFHT Yo
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Fig. 4. Practical NFW systems in DongTan (left), and GwaCheon (right).

Table 4. Effects of nutrient compositions on growth of Kalanchoe blossfeldiana
“New Alter”.

Nutrient Plant Leaf area Fresh weight(g/plant) Dry weight
compositions height No. of (c) (g - plant’™)
(mm) branch shoot root shoot root
SNU? 4333 a* 500a 1222 a 1277 a 1.79 a 063 a 0.27 a
PTG" 4467 a bH66a 1147 a 1174 a 175 a 059 a 0.26 a

“Nutrient solution of Seoul National University for kalanchoe in ebb & flow system.
YNutrient solution of proefstation voor tuinbouw onder glas te Naaldwijk.
*Meams seperation within columns of each nutrient strength by Duncan’s multiple

range test, P=0.05.

NFW AlAage] &8 wiete] idh Awk 48S ¢3¢ 25, AAAA U 483
A SHe nE q AF BRI Lo W steAe] E HoE wud
o 53], NFW 42 dde S48 Y ¢ ohvg, 448 F37A7 daskA &
or, 7igze FHEEHA Agrt 98 e Aoz deyoh a8y WE o 3FA
TR AR E ol&& T HLHEY At M54 e Udedlt 7IEHe2E £ A
HE A X W FERE] JhestA HALH, old ZAF dEtA AYgz ZEA
27 R FEE& FINZ F de Aoz Ygdn.
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