#afezE (Korean J. Medicinal Crop Sci.) 8(1) : 29 - 40 (2000)

TMIE ERRERy SRR (O £F X WE

2

¥k %
.gf/g%l

fo
o

rok

A * X X* O ¥
B HYE AR

oA

}.7'_3_**_ |>:|_|_A..*‘i‘_|7‘, k% k%

= o
[=] T 'T?_I

id
*

r

Effect of Different Media on Growth and Yield in Hydroponic
culture of Angelica keiskei Koidzumi

Seoung Ho Han*, Byung Jun Choi*, Cheol Woo Shin*, Ki Woon Chang**
Kwang Seop Han*, Kang Ju Choi****, In Sik Woo* and Sang Il Park***

ABSTRACT : This experiment was conducted to find appropriate media in hydroponic Culture of Angelica
keiskei. The mediaused were carbonized rice hull, perlite, vermiculite, mixture (carbonized rice hull (1) :
perlite (1) : peatmoss (1)), mixture+peatmoss20%, mixture+peatmoss40%, mixtruetpeatmoss60%, perlite
40% +peatmossd0%+vermiculite20% and open field cultivation. The highest vield of Angelica keiskei was
shown 4, 428ka/10a at vermiculite. The yield of vermiculite was increased about 133 percent compared to
that of open field cultivation. The highest germanium contents was shown 0. 52ppm at mixturetpeatmoss

40%. The contents of germanium increased about 108 percent at mixture+peatmossd0% compared to that
of open field cultivation.

Key words : Angelica keiskei, hydropoinc, media, vield, germanium.
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Table 1. Physicochemical properties of the different media before experiment

Treatment pH EC OM TN C/N TP  Ash
(1:5 dS/m) (%) (%) (%) (ppm) (%)
Carbonized rice hull 75  0.16  69.3  0.86 47 836 30.7
Perlite 7.3 017 0.5  0.02 15 27 9.4
Vermiculite 6.5  0.08 2.8  0.04 40 106 97.3
Mixture (Carbonized rice hull 1: 5 o (43 455 (.48 55 146 54.5
Perlite 1 : Peatmoss 1)
Mixture+Peatmoss 20% 5.4 015 447  0.39 66 520  55.4
Mixture+Peatmoss 40% 49 015 5.9 0.4 68 312 48.1
Mixture+Peatmoss 60% 46 015 531  0.49 63 45 46.9
Perlite 40% : Peatmoss 47 017 2.0 0.2 69 M 75.0
40% : Vermiculite 20%
Open field culture 6.6 018 3.3 0.8 2 4124 9.8
Peatmoss 3.6 276 948  0.07 786 24 5.1
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Table 2. Chemical composition of nutrient
solution for hydroponic

EC 1.8 dS/m

Compound
Korean solution

Major element

Ca(NO3), - 4H,0 845
KNO, 455
NHines 72
MgS0O, - TH,0 443
KH,PO, 122
NH,,PO, -
Minor element
Fe-EDTA 18.0
H;BO, 2.3
MnSQ, - 4H,0 2.3
ZnS0, - 4H,0 0.2
CuS0, - 4H,0 0.05
NaMoOQ, - 2H,0 0.02
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* 1.55= /7] &% 3 Particle density
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Table 3. EC content and pH of the different
media at the growth stage in Angelica

keisker
pH EC
Treatment (1:5) (dS/m)
Carbonized rice hull 7.35 0.74
Perlite 7.30 0.59
Vermiculite 7.00 0.95
Mncture.(Carbomzed rice hull 7 60 0.63
1 : Perlite 1 : Peatmoss 1)
Mixture+Peatmoss 20% 5.16 1.19
Mixturet+Peatmoss 40% 4. 44 0. 69
Mixturet+Peatmoss 60% 4.25 0.67
H 0, . [7)
Perlite 40% : Peatmoss 40% 414 0.71
> Vermiculite 20%
Open field culture 7.54 0.25
3.4 FHUKE
SERE 1% 1334 9] #h FEAETE AT A3 = Heo)
Eo vu[FatolE X7t A&o] 45 A
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Table 4. Growth and yield for hydroponic of Angelica keiskei by the different media

No. of

Plant Leaf Leaf Stem Yield
Treatment height length width diameter branch

(cm) (cm) (cm) (cm) (No. /plant) (kg/10a)
1* 25.5d 14.0d 12.4c 0.7c 3.1a 1,614g"
2 59. 6a 33. 2ab 27.9a 1. 4ab 5. 6a 3, 566h
3 54. 3ab 34.2a 26. 0ab 1. 5a 4.4a 4,428a
4 50. Oabc 29. Oabc 23. 5abc “1.4ab 4.3a 3, 403bc
5 37. 4bcd 20. 4bcd 17. 2abc 1. Qabc 3.9 3,199%
6 35.9cd 20. Ocd 16. 6bc 1. labc 4.5a 2,815d
7 32. 8cd 18. 3ed 14. 8¢ 0. 9bc 3.5a 2, 534e
8 38. 1bcd 22.4a-d 17. 9abc 1. Oabc 3.8a 3, 359bc
9 38. 5bed 21.8a-d 16. 9abc 1. 2abc 5.3a 1, 904f

"In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

* 1. Carbonized rice hull 2. Perlite
3. Vermiculite

5. Mixturet+Peatmoss 20%
7. Mixture+Peatmoss 60%

9. Open field culture

Table 5. Chlorophyll contents of Angelica
keiskei by the different media

Chlorophyll
Treatment content
{mg/100cm)
‘Carbonized rice hull 2. 54¢"
Perlite 3. 30abc
Vermiculite 3. 48ab
Mi . . :
D(T:ure (Carbonized rice hull 1 3 37ab
Perlite 1 : Peatmoss 1)
MixturetPeatmoss 20% 3. 0labc
Mixture+Peatmoss 40% 2.51c
Mixture+Peatmoss 60% 2. 81bc
Perli % : %
er 1te.3 4(?4 Peatmoss 40% 3. 33ab
Vermiculite 20%
Open field culture 3.60a

’In a column, means followed by a common letter are
- not significantly different at the 5% level by DMRT.

[=]

=

I ZES) SHt A AKEES TR+ E
B240%7430.23% 2 71 Eoken), wA A w7t

5. 2 % 50%0lEtS it A AU
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4. Mixture (Carbonized rice hull 1 : Perlite 1 : Peatmoss 1)
6. Mixture+Peatmoss 40%
8. Perlite 40% : Peatmoss 40% @ Vermiculite 20%

19.71% 2 A 7} @tk

50%ethanol#fith & ~igas-& M@0l 29.30% =
74 Eton], Halo]l E40%+H ER 240%+H 1]
o) E20% 71 20.83% 2 74 kA, =X A
E26.59% 22 v a3 & Aol £33 7 (R 6).

s T A

Table 6. Water extracts and 50% ethanol
extracts of Angelica keiskei by the
different media

Water 50%
ethanol
Treatment (yextrac(; extract
0 85 1Y (97 a5 dry
base) base) .
Carbonized rice- hull . 26. 48 29. 30
Perlite 26.48 24. 82
Vermiculite 24.49 23.60
Mixture (Carbonized rice hull 1 :
Perlite 1 : Peatmoss 1) 24.94 22.01
Mixture+Peatmoss 20% 27.03 26. 41
MixturetPeatmoss 40% 30. 23 23.95
Mixturet+Peatmoss 60% 27.15 26. 23
Perlite 40% : Peatmoss 40%
Vermiculite 20% 24.37. 20.83
Open field culture 19.71 26.59
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g w77 e S aE P Cat W Fe
o] E7} 3,529ppm O B EElelA ko, &g
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Table 7. Inorganic matter contents of Angelica keisker by the different media before experiment

Ca Mg Cu Mn Fe
Treatment
(ppm as dry base)
Carbonized rice hull 641 242 trace 204 297
Perlite 759 116 trace 251 222
Vermiculite 3,529 2,645 105 414 5, 064
Mi i i :
D{Fure (C.?arbomzed rice hull 1 134 673 trace 31 979
Perlite 1 : Peatmoss 1)
Mixturet+Peatmoss 20% 267 400 trace 67 1, 206
Mixture+Peatmoss 40% 293 731 trace 61 977
MixturetPeatmoss 60% 230 337 trace 46 401
Perlite 40% : Peatmoss 40% -
Vermiculite 20% 903 828 12 106 1, 306
Open field culture 449 2,417 11 224 1,117
Table 8. Inorganic matter contents of the different media after experiment
K Na Mg Ca Fe P Cu Zn
Treatment
(% as dry base) (ppm as dry base)
1* 0.216 0. 546 0. 086 0. 208 0.018 494 9.68 10. 59
2 0.239 0.573 0.116 0.211 0.063 155 3.38 7. 64
3 0.298 0.572 0. 097 0.248 0.024 320 6.14 5.83
4 0.243 0.675 0.139 0.154 0.042 221 6.52 8.61
5 0.211 0.504 0. 083 0.189 0.079 155 4,75 9. 82
6 0.223 0.527 0.118 0. 386 0.011 155 4.36 20.15
7 0. 254 0.502 0.126 0.359 0. 068 187 4.11 12.77
8 0.251 0.515 0.120 0.117 0.063 133 1.16 13.70
9 0. 256 0.524 0. 095 0. 053 0.043 199 1.78 12.30
* 1. Carbonized rice hull 2. Perlite

3. Vermiculite

5. Mixture+Peatmoss 20%
7. Mixturet+Peatmoss 60%
9. Open field culture

6. Mixture+Peatmoss 40%

VBS,

4. Mixture (Carbonized rice hull 1 : Perlite 1 : Peatmoss 1)

8. Perlite 40% : Peatmoss 40% : Vermiculite 20%
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Table 9. Inorganic matter contents of Angelica keiskei by the different media

K Na Mg Ca P Fe Cu Zn
Treatment
(% as dry base) (ppm as dry base)
Carbonized rice hull 0.216 1.746 0.034 0.078 0.47 0.270 2.40 45.61
Perlite 0.239 1.873 0.014 0.088 0.44 0.228 2.28 45.90
Vermiculite 0.298 1.872 0.008 0.099 0.51 0.184 2.39 44.24
Mixture (Carbonized rice hull 17 903 1 675 0,013 0.074 0.7 0.249 2,70 47.98
Perlite 1 : Peatmoss 1)
Mixture+Peatmoss 20% 0.211 1.704 0.030 0.100 0.52 0.240 2.71 47. 55
Mixture+Peatmoss 40% 0.283 1.927 0.037 0.111 0.63 0.243 2.55 30.73
Mixture+Peatmoss 60% 0.303 1.702 0.026 0.120 0.74 0.211 3.67 45.70
Perlite 40% : Peatmoss 40% : o511 715 0,025 0.101 0.64 0.232 2.98 45.68
Vermiculite 20%
Open field culture 0.256 1.724  0.023 0.090 0.82 0.245 2.65 42.77
Table 10. Organic acid contents of Angelica keiskei by the different media (unit : mg/dry weight g)
Treatment Pyruvic Oxalic Malonic  Fumaric  Succinic Malic a-Ketoglu Citric
} acid acid acid acid acid acid -taric acid acid
1* 0.89 5.68 1.42 0.78 3.32 25.92 0.47 14. 24
2 0.74 3.47 1.56 0.62 3.28 25.92 0.42 12.55
3 0.76 2.43 1.38 0.56 3.06 20.41 0. 44 12. 28
4 0.81 3.50 1. 46 0.74 2.34 14. 35 0.45 12.96
5 0.78 3.62 1.38 0.83 2.57 15. 86 0.48 13.87
6" 0.65 2.10 1.12 0. 50 1.95 19. 32 0.51 12. 83
7: 0.67 2.18 1.17 0.46 1. 82 20.43 0. 38 15. 68
8 0.64 2.23 1.08 0.48 1.96 21.52 0.40 15. 47
9 0.72 2. 40 1. 20 0.53 2.86 26.13 0.45 11.58
* 1. Carbonized rice huli 2. Perlite

3. Vermiculite
5. Mixture+Peatmoss 20% 6. Mixture+Peatmoss 40%
7. Mixture+Peatmoss 60%
9. Open field culture

4. Mixture (Carbonized tice hull 1 : Perlite 1 : Peatmoss 1)

8. Perlite 40% : Peatmoss 40% : Vermiculite 20%
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acid 28] 3 malonic acid’} %37 B9} Y3,
pyruvic acid, fumaric aci®}t a-ketoglutaric acid7}
MEY it Qe z FF H9.

malic acid@#-& =X E Y] 26.13mg/go 2 7}
T w=gon, EMAIZ 14.35% 2 7P 2k,
citric acid@#& EFA+3) E R ~60% 7} 15.
68mg/ge 2 ¥ mA L IdFE YelW T (F 10).

8. MisihEE Y fahsmg

Linolenic acid& 44 £ 283} B R +4
2k 8-& FAlol by WA linoleic acide & e
FA 2ol glom, "R ite] T W KE
PEE) Bt EER A, Lk EE, 1R
B[ ERE, BEE BUF 59 4% fgsa,
MmiEe] Fe 28 & 58 Y3 BXIA A
arachidonic acid ) linoleic acid ) linolenic acid®]
oz gRHolgta (A & %, 1995). TF
EIAEAE AAFA o 718 Bol EAjste
& stearic acid$} palmitic acid® &= & g1t} (<]
A1, 1988).

ALz 2 T2 T 4.46%~6.49% ) H
A2 N Fzte] 2AYAFF L FASAT F

o X e iy o

Table 11. Inorganic matter contents of the different media after experiment

9 A ukake P4 B34S linolenic acid 2
A 37.12%~43.00% 1R 2H, 2 5 (1992) & B
O3 480 28 ¢, E7]°l linolenic acid7} &
2t 27.44%, 35.14% 2 11.35% 7 &5 B
n&Fed, ol B AldI FAR g3t
linoleic acid® 33.70% ~36.73%°1eH, 4 5
(1992) & BAHEAREY 2%, 4 F ZF71d
linoleic acid”} Z+2} 31.14%, 19.32% 2 43.29%
b gD s, 98 & AlETH fARS
staFoldth. 1 9] 34X WAkl palmitic acid+=
15.54% ~19.52%°]t}. & oleic acid, stearic
acid, palmitoleic acid, myristic acid ¥ lauric acid
= 8FEA v go] ml - 2.

F XA YAUSFA) o =A4vlgo] 77.9%
~80.2%°10 21, F F3}x1 14k (SFA) o] Z=A1H]
0] 19.8%~22. 1% 1, x| Aelte} =X
Aujre] A itz & fAStA . AdERE F
4 B ¥ 3 XA (USFA) 9 linoleic acid®t
linolenic acide] #afe] w¥a1, F EXIA|HA
(USFA) 9} =44 &o] Eol BHRENU FHIA
o) 1o rt & Ao RmeEth(E 11).

(unit : %)

Treat Crude

Fatty acid composition

-ment

lipid  Lauric Myristic Palmitic -Palmitoleic ~Stearic

Oleic Linoleic Linolenic SFA** USFA***

1* 5.23  1.06 1.01 1875 1.78
4.96 1.52 1.81  15.54 2.21
5.74  1.13 1.31  16.73 1.81
6.42 0.56 0.91 18.61 2.14
6.49 0.66 0.74 18.62 2.60
5.33  0.13 1.06  19.49 2.27
4.68 0.09 0.8 19.52 1.80
5.00 0.75 1.30  16.70 2.25
9 4.46 0.84 .07 17.97 2.02

o N O Ul e W N

.32 2.08 36.73 37.61 2.8 g
05 125 36.00 40.70 19.8 79 1
05 1.59 35.37 40.10 209  40.10

1.33  1.67 3593 38.49 22.1 77.9
.00 1.42 35.16 41.36 19.9 80.1
102 1.28 33.73 43.00 20.2 98
.37 1.10 33.70 41.62 214 /&6
1.29  2.40 36.57 37.12 213 ;2 Z)
134 220 3519 3834 220 .o,
1
1
1

Carbonized rice hull 2. Perlite

Vermiculite 4. Mixture (Carbonized rice hull 1 : Perlite 1 : Peatmoss 1)

Mixture+Peatmoss 60%8. Perlite 40% : Peatmoss 40% : Vermiculite 20%

*1.
3.
5. Mixturet+Peatmoss 20%6. Mixture+Peatmoss 40%
7.
9.

Open field culture

** SFA : Saturated Fatty Acid (Palmitic + Stearic + Myrisitic + Lauric) .
*** USFA : Unsaturated Fatty Acid (Linolenic + Linoleic + Oleic + Palmitoleic) .
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9. H=zols 58

FEfpEe ARG P OHEEYE EMRS 2 EH

Wol o 31 Sle AZ2rty £ A7 il A
o AHgE WA 2AE A=rnkEeES 0. 17ppm~
0.24ppmel A ov, wjAE A=2rvlEdFS A
AR 2, liEe] AZ2vtEeae 0. 18ppm
~0.52 ppm o2, oj¢} e AAE Kim et
al. (1992) o] FEEF MLE A, 7] 2 22X 7}
Z+ 0. 3ppm, 1.2ppm 2 0. 4ppm¢] A ZrtES T
Fadn 3 Az FAE Aoz YA
Eom et al (1994) & AX % Az2nsdade] 0.
929ppme] 2t 3P B A e g4 e
woh(E 12).

BH—Z (1985) o 9J3hA iz Az, o}
B3 53 2o B FHP A2rtES A
B AZrE FH2 FFta el £ 43
N & EFMA+3 ER240% 7t #i3E BT 55l
£ 0.20ppme] Al 2vlEo] #4519 o) ikl
PlEE Al 2otEdEol 0.52ppm o ZH Al 2rtE

=
=2

Table 12. Germanium contents of Angelica
keiskei as affected by plant and the
different media

Germanium Germanium

contents
in media content
Treatment before of plant
experiment (ppm as
{(ppm as
dry base) dry base)
Carbonized rice hull 0.18 0.22
Perlite 0.18 0.18
Vermiculite 0.18 0.20
Wm(wmmmhdii 0.18 0.30
Perlite 1 : Peatmoss 1)
Mixture+Peatmoss 20% 0.17 0.20
Mixture+Peatmoss 40% 0.20 0.52
Mixture+Peatmoss 60% 0.17 0.48
. o - o -
Perht? 4(.)4 . Peatmoss 40% : 0.24 0.22
Vermiculite 20%
Open field culture 0.21 0.25
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o] 0.32ppm F7HE AL, EFuiA+IER
260%% Ayl A wiR] o = 0. 17ppme| A2vtE
o] gfatH ot A Az AZvtEHFS
0. 48ppme. 2, 0.31ppme AlZnrpge] 0.31ppm
Z7 ek .

EguiR| e Aoz e A wiA] 2o} A
A X z9) A=epEgae] 0. 21ppm F7HE o] H]
Z go| F7HE Hol o, M@k, Hu|FetolE,
EFA+I ER 220% B =AAE 47 0.
04ppm, 0.02ppm, 0.03ppm 2 0. 04ppm¢e] AZ2]
AZets 2717 AR/ T e Hetol E40%+3
BB 240%+0m] F ko] E20% 9] A $ollE 232
Ae) A wjx) 2o} Al2etggEe] 0.02ppme]
Asor, HolEY Afole AZnwTF
o] M3 F7F=A] ket

!
i

i £:3

LS HiEk BHEIER BE BERHE &
msly] fiste &%, E 9 aEd vX e B
< WE HERE 23 2.

1. #EER 4Fe Yol wv]|Fete]l EV}
F3alH o, 3 HuFelo|Est 4, 428ke/
10a2A] =X Zv) (1, 904kg/10a) BT} 133% FF
st o

2. TEMFEEES A A7t 3. 60mg/100cm2.2.
2 1% sgon, T WA+ ER A240%7) 2.
51mg/100cm22 2 7} W& & 3F-& Jetlct.

3. A B 2 50%0 e dAkFEL T3
zol 71 glol A 2 FAsh od, A Auf 9 Al
A oA Zhell = W 2ol 7F A TH

4. Na, K, Mg, Ca, P, Fe, Zn 52| EEHITE
B2 2 x2g FFo] FARIE o, =] Afuf ot
A Fd A ul Zhell &= E zpo) 7t gisdTh

5. B4 8-S malic acid$ citric acid?} F€
AR FF HPow, AMFYAH e
A A7) A 2 fAME A Eol /Tt

6. MISHESE S 4.46%~6.49% 24 Ad
2 fA1E g Vel oy, M RHIEE R =
Au&o] 77.9%~80.2% 2 £ HolAx, 53
VR A RFRERAEE Q) linolenic acid®} linoleic acid

w1
=



o] grigol Egton}, Al FAAu) e} w2 2wl 7t
Al gtz & zfol 7t gl
7. B AZ2rtEE&ES 0.17ppm~0. 24ppm
L2 o)rt gl e, e A= Eeer
2 EZFA+H ER ~40%7} 0.52ppme 2 JHA
%3, EFA+NER260%7} 0. 48ppm .2
H A Fon, A AuE 0. 25ppme] Yot
Ab AL
o] =%
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