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Abstract. This study was conducted to clarify the effects of the different concentration of the nutrient
solution on the early growth and the nutritional contents of hydroponically grown Aster koraiensis, Hemero-
callis fulva and Plantago asiatica at 70 days after transplanting in perlite culture. Balanced nutrient solution
formulated by Japanese Horticultural Experiment Station was used as the standard concentration of the
nutrient solution, Overall plant growth of Aster koraiensis and Hemerocallis fulva such as plant height, stem
diameter, number of leaves, fresh and dry shoot and root weight were significantly increased in 1.5 times
concentration of nutrient solution. Shoot and root fresh and dry weight of hydroponically grown Plantago
asiatica were significantly increased in the higher concentration of the nutrient solution, however, number of
leaves and root length were significantly increased in the standard and the lower concentration of the nutri-
ent solution. The highest contents of calcium, magnesium and sodium in plants were shown in Aster
koraiensis which were grown in the 1.5 times concentration of nutrient solution, and Hemerocallis fulva and
Plantago asiatica in 0.25 times of that. The contents of potassium in Aster koraiensis and Hemerocallis
Julva were significantly increased when the plants were grown in the 0.5 times concentration of the nutrient
solution, and that in Plantago asiatica in the 1.5 times concentration of the nutrient solution. The contents of
phosphoric acid in plants as affected by the different species of Namul and the different concentration of the
nutrient solution were not significant.
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Table 1. Growth characters of a hydroponically grown Aster koraiensis as affected by the different concentrations. of the
nutrient solutions in perlite culture at 70 days after transplanting,

Con.c. of the Plantht.  Stem dia. No. of Root Fresh weight (g/plant) Dry weight (g/plant)
nutrient (cm) (mm) leaves length

solution (ea) (cm) Shoot Root  Total Shoot Root  Total
1.5x 7.90 & 7.07a 4.67 a 13.30a 0.75a 2.87a 362a 03la 120a 15la
1.0x 6.77b 6.12b 3.67b 13.03b 0.62b 265b 328b 025b 093b 1.17b
0.5x 4.60 ¢ 543 ¢ 328¢ 1030c  0.50c 245¢ 294c  020c 0.77c 096¢
0.25x% 3.75d 4.80d 3.00d 9.10d 045d 230d 275d 0.16c¢c 0.71d 0.86d

"Means within columns were separated by Duncan's multiple range test at 5% level.

* and ** : significant at 5% and 1% levels by t-test.

T FAEEE DeiEle] 7007t SIS 8 Aw
B 238 025419 A A E 3.75emBE
ol 0581 M= 4.60cm, 15810 X7
790cmeE For} Z7EER vld|dog 23 o) &
Ao =2 YeEPdthTable 1). 7] 0258 Aol A=
3.75mmyE Ao] 1.5ujAME 7.07mmz oM,
Qo] F= 0.25u1 oA 3.070GW Ao] | sufjleai=
4.672 B3, B dole g.25u1HA] 9.10em@H
Zlo] 1.5 Mol M= 13.30em=E AL Az} A
5 EZ FH| Fho wel IAHS BolA) ¥
HE Ao R F71sle] 450 AL 025 =
27539 Ao] LsufAME 3.62¢01%071, 2HRES
< 025 GelME= 0.86g010E Zo] 1.5H)BelA =
1.51go]Ac}.

LFEE HEolE uix)e)] 34 3 F Jrrs
2eete] 7097 FAANE 3 A3 gL 0.25u] 9
A o) 634cmAE Ao] 1.5)H 2 AHIAIE 12.04cm

Z el 7PAl 2 AeE JERTH(Table 2). 7]
274, Qlef 4= 2 Breldo] xRk 0. 25l Hlsf 1.5
Hjd o2 AAle] A XolE ehn 1A
7F 0258143} .50 gke] Afoli= flofrd 0.5uede-
T ezt itk e A S e
Fe] TEE HA 1,08 oPFoz Fof & Ao
Azt HolsH] T ASdEle AES B34
AR 5 F7MeE a4 Az 74
ofek & Aoz Az} Ao} ARES Al
Aoz Aol =737, 9 =, 7] ZLojollA
0.258 b5z} 0.5} Aol BEAFQ 2to)2 e}
WA 2 A s 0258098 H2]ol] wls) 0.5H]H
Ae]ellA Z71e A veRiT

A7o)E Yepo|E wiR|l] F+24] gt & JNeEs
glste] 7027t FAANNE S A} 2] 759 0.254)
M= 331em, 0.58xE 3. 71emo]|E Ao)
Lsafdol = 7.91emB £ 2ol VEhiYleH, &

g

Table 2. Growth characters of a hydroponically grown Hemerocallis fulva as affected by the different concentrations of the
nutrient solutions in perlite culture at 70 days after transplanting.

Con.c. of the Plantht.  Stem dia. No. of Rpot Fresh weight (g/plant) Dry weight (g/plant)
nutrient (cm) (mm) leaves height

solution (ea) (cm) Shoot  Root Total Shoot  Root Total
1.5x 12.04 a* 1780 a 7.00a 2950a 2.12a 6954a 71.65a 049a 1461a 15.10a
1.0x 9.10b 1451b 633 b 24140 1.07b 4485b 4592b 0.26b 9.77b 10.03b
0.5x 687¢c 13.00¢ 5.00¢ 2134¢ 097¢ 4080c 41.77¢ 020c¢ 890c 9.10c
0.25% 634 ¢ 1227 ¢ 5.00¢ 21.14c  0.52d 33.56d 34.08d 0.12d 731d 7.42d

"Means within columns were separated by Duncan's multiple range test at 5% level.

* and ** : significant at 5% and 1% levels by t-test.
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Table 3. Growth characters of a hydroponically grown Plantago asiatica as affected by the different concentrations of the
nutrient solutions in perlite culture at 70 days after transplanting.

Conf:. of the Plantht.  Stem dia. No. of Root Fresh weight(g/plant) Dry weight(g/plant)
nutrient (cm) (mm) leaves length

solution (ea) (cm) Shoot Root  Total Shoot Root  Total
1.5x 791 a* 7.71a 6.01b 12.83¢  0.72a 2.16a 287a 0.15a 065a 080a
1.0x 6.79b 741D 733 a 16.01b 064b 197b 2.60b 0.14ab 0.56b 0.68b
0.5% 371¢c 6.63 ¢ 477 d 208la 056c 1.78d 232¢ 0.13ab 052c¢ 063c
0.25% 331c 6.12¢ 532¢ 1241¢ 053¢ 1.83c 234c 0.10b 048c 0.58d
LSD ET] *E sk *k *% #ok *% *k *% *%

“Means within columns were separated by Duncan's multiple range test at 5% level.

* and ** : significant at 5% and 1% levels by t-test.
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Table 4. Nutritional contents in plants of Aster koraiensis, Hemerocallis fulva and Plantago asiatica as affected by the differ-
ent concentrations of the nutrient solutions in perlite culture at 70 days after transplanting.

Plants C(_)nc. of the Ca Mg Na K P,05
nutrient solution (cmol*/kg) (%)
Aster koraiensis 1.5% 78.43 a* 5.10ab 2.58 a 1537b 0.03a
1.0x 11.45b 496b 1.99b 15.96 b 0.0la
0.5% 4.64c 423b 2.71a 21.56a 0.02a
0.25% 2.32d 451b 243a 15.79b 0.02a
Hemerocallis fulva 1.5x 023e 274c 1.19b 16.49b 0.02a
1.0x 041e 2.84¢ 1.24b 13.17¢ 0.02a
0.5x 0.62¢ 1.92¢ 1.23b 17.45b 0.02a
0.25x 1.84d 3.46b 1.89b 16.22b 0.02a
Plantago asiatica 1.5% 1.15d 597a 1.99b 2278 a 0.0l a
1.0x 127d 553a 191b 12.77 ¢ 0.02a
0.5x 1.66d 5.59a 2.03 ab 8.51d 0.02a
0.25x 424 ¢ 6.85a 228a 15.67b 0.01a
Significance
Plants (A) *x ** * * NS
Concentration (B) * * * NS NS
Interaction (AxB) * * * NS NS

*Means within columns were separated by Duncan's multiple range test at 5% level.

* and ** : significant at 5% and 1% levels by t-test.
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