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Fig. 1. System used during experiment. left: early stage. right: late stage.
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Table 1. Composition of untrient solution used during the experiment.
Macroelement NO3- NHa- P K Ca Mg S
Conc.(me/L.) 12.00 00 30 6.0 5.0 3.0 30
Microelement Fe Mn B n Cu Mo
Conc.(ppm) 200 05 0.25 02 0.05 0.05
Table 2. Cropping time and cultivars used during experiment.
Cropping time Type Cropping period Cultivar

1 99/04/05-99/06/21 Sejun

. 2 99/04/05-99/06/21 Seiun
3 99/04/05-99/06/21 Selun
4 99/05/31-99/08/16 Selun
1 99/06/28-99/09/20 Seiun recutting

Y 2 99/06/28-99/09/20 Shuhouno-chikara

B 3 99/06/28-99/09/20 Shuhouno-chikara
! 99/08/23-99/11/15 Puma
1 “!/U‘ )/ 27 W/l 2/27 Shuhouno-chikara

5 2 99/09/27-99/12/27 Puma
3 99/09/27-99/12/27 Shuhouno-chikara recuttinng
4 99/11/22-00/02/21 Shuhouno-chikara
1 00/01/03-00/04/03 Shuhouno-chikara recuttinng

i 2 00/01/03-00/04/03 Shuhouno-chikara
3 00/01/03-00/04/03 Puma
1 00/02/28-00/05/22 Shuhouno-chikara recuttinng
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Table 3. Amount of irrigation and concentration ofnutrient solution during experiment
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Cropping Growth stage Growth stage
Type —_ —
time Il 1l v V | I~ V
Amount of irrigation
(mL/day/plant) EC (dS/m)
1 0.0 1.8 1.0
2 _ _ ) ~ 0.0 18 0.0
1 100 150 225 300 225
3 0.0 1.3 0.0
4 0.0 1.5 0.0
1 08 15 0.0
2 ~ 0.0 15 0.0
2 125 200 300 100 300
3 0.0 15 0.3
{ 0.0 15 08
1 0.0 2.2 1.2
& _ _ 0.0 22 12
3 7 125 135 250 185
3 1.2 2.2 12
i 1.2 22 0.0
1 1.2 22 0.0
2 ~ _ _ 12 2.2 00
| 75 125 135 250 185
3 1.2 2 0.0
1 0.0 22 0.0

‘Growth stage [, taking root stage(0~1 weeks after planting):

IV, short-day stage(short-day ~2mm visible bud experience): V',

Table 4. Standard exporting chrysanthemum to japan.

Il earlv vegetative growth stage:

tflowering stage(2mm visible bud experience ~ flowering )

[l late vegetative growth stage:

Caltivar Flower color Shoot
length(cm) 1eaves(ea)
Shuhouno-chikara white, vellow 90

Selun white 90

Number of Stem diameter Total fresh
(mm) weight(g)
27~28 6 over 65
2 6 over 60
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Table 5. Plant growth of chrysanthemum after the 1st cropping.
Type Planting Harvesting Shoot Number of Stem diameter Flower stalk  Total fresh
date(v/m/d)  date(y/m/d)  length(cm) leaves(ea) (mm) ength(cm) weight(g)
1~-3 99/04/12 49/07/05 10092 379 6.35 3.60 1014
1 99/05/3 99/08/23 9285 278 643 173 363
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Fig. 2. Changes of EC and pH in nutrient solution during the 1st cropping.
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Table 6. Plant growth of chrysanthemum after the 2nd cropping.

Ty Planting Harvesting Shoot Number of Stem diameter Flower stalk  Total fresh
date(y/m/d) date(y/m/d) length(cm) leaves(ea) (mm) ength(cm) weight(g)
1 99/07/05 99/10/04 939 29.6 6.51 293 732
2 99/07/05 99/10/04 912 327 741 3.38 721
3 99/07/05 99/10/04 93.1 319 768 3.04 30.8
4 99/03/23 99/11/22 92.0 27.0 6.15 1.35 718
3 3
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Fig. 3. Changes of EC and pH in nutrient solution during the 2nd cropping.
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Table 7. Plant growth of chrysanthemum during the 3rd cropping.

Type Planting Harvesting Shoot Number of Stem diameter Flower stalk  Total fresh
dately/m/cU date(y/m d)  length(cm) leaves(ea) (mm) ength(cm) weight(g)
1 99/10/11 02/07 1019 119 6.35 1.10 935
2 99/10/11 00/02/07 1022 43.1 6.35 310 99.0
3 99/10/11 00/02/07 10531 319 768 3.04 3038
4 99/11/22 00/03/06 99.3 31.0 3.00 450 976
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Fig. 4. Changes of EC and pH in nutrient solution during the 3rd cropping.
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Table 8. Plant growth of chrysanthemum after the 4th cropping.
Tipe Planting Harvesting Shoot Number of Stem diameter Flower stalk  Total fresh
Y
date(y/m/d) date(y 'm/d)  length(cm) leaves(ea) (mm) ength(cm) weight(g)
1 00/02/07 00/05/01 91.00 30.33 6.33 237 13433
2 00/02/07 00/05/01 91.00 30.33 6,46 206 Y8.0¢
3 00/02/07 00/05/01 95.00) 6,67 727 1.06 96.17
{ 00/03/27 00/05/29 85.00 27.50 127 340 66,17
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Fig. 5. Changes of pH and EC in nutrient

solution during the 4th cropping.
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Cropping Growth stage Gri owth stage
Type e e == e
time | 1 Il v v | II~N v
Amount of irrigation
_(ml/day/plant) EC (dS/m)

1 100 150 225 350 225 0.0 18 1.0

i 2 100 150 295 350 225 0.0 1.8~2( 0.0

3 100 150 999 S0 225 )0 18~20 0.0

{ 100 150 205 350 225 0.0 15 0.0

1 125 00 300 400 250 0.3 12~15 0.0

S 2 125 () 300 100 250 0.0 1215 0.0

B 3 125 00 300 100 950 00 1215 03

| 125 200 300 100 250 0.0 15~18 0.3

1 75 125 185 250 185 0.0 20~22 12

. 2 75 125 185 50 185 0.0 20=22 12
o §

3 75 125 185 250 185 12 20~22 L2

| 75 125 185 250 185 1.2 20~22 0.0

1 75 125 135 300 185 1.2 20~22 0.0

y 2 75 125 180 300 185 1.2 20~22 0.0

3 5 125 185 300 1835 1.2 20~22 0.0

i s 125 155 300 135 0.0 20~22 0.0
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L AL &, Japan, p.203 ~ 208,

12, 2 2AZH(199), FAAu s o] &3 Hahg
Zate] FAAAAASE, FEEHATN LA
o}, A3 A H A

13, =202 2(1999), 2000 e m A WS
Mo shal, BEATH. poA2

1 Jofy -4(1994), F 7 O A SRR R O 2 Y
MO e 1590 1619,

15, {{IM01978), % 7 Oy, [[8eF
421 ~ 424,

16, i HHTJ (1990), BEFRAL S EHHE A S 47 fE % 0k
FAG(6), Bpt s LT lﬂ*LMIh)fl\Tb

17, m&@mm. 1995, WD {EHds o Bl v i
L Ereit, Japan, p. 38 ~ 39,

18, Z4&oh(1999), “rate] =3hA oAl Al a5
23} okl Ao W2 A8 9 R 555
oA areg) e, e et el p. T

19 A&, o5 AAsh d71ad(1v9sa). =3kl 2
ZlolE okljul Al FHr B A /VF@
&3 43} FHol nAE JF ddstetrEA
16(1): 37~ 39,

20, A&, 2% AAsh A71A1998b). =eke] A
glolE kel au Al A SKEHAe) whE kel
o) wzb7h A& et m A= g el
BF7) 44 16(5)0 247 ~ 250

21, A2 (1997), rste] Hepo|E Gl el Al f
w9 HFEF7I7E A& skl v
Ak, AALEel =R, MEuidtn, F9. p. 65,

02, hakokol A 28] (1998), A FA Al In:
o] wjokel, A&, ot R s e @%%
w1 -5], Mg, p, 251 - 279,

23, gharab A 2000), SHIFe Al ool
AP A] 28 Il 2 o] =gk a] of et A 4] 2
& op, 61 ~123,

24, FIH1991), 7 O Fly & TN LB B

B & w3 46(3) 1 126~ 129,



