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Effect of Inorganic Components on the Seedling Growth Performance of
Kalopanx pictus Nakai
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ABSTRACT : Terminal buds and young leaves of Kalopanax pictus are in a great demand as a edible vegetable. Its bark of
stems and roots have been used as the resources of folk medicine in Korea. Recently, attempts to cultivate the plant have
being tried in farms and mountain villages. This study was conducted to determine effect of inorganic elements on seedlings
growth of K. pictus. Levels of inorganic elements in the leaves were variable based on macro and micro inorganic elements.
Among the inorganic elements in the leaves of K. pictus seedlings, level of N was high, while other ions were low in the order
of K, Ca, P, Mg, Mn, Fe and Zn. A highly significant correlations between the seedling growth and the level of N, P, K, and
Na in the leaves, while a low positive significant correlations between the growth and the level of either Mg or Mn and no sig-
nificant correlations between the growth and the level of Ca, Fe, Cu, and Zn. The most affecting inorganic ion $n the seed-
ling growth was N, and followed by the order of K, P, Mg, Mn and Na.
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FEUFH Y5 (Kalopanax pictus Nakaye $-2lue}
o W (K pictus), BEUS- (K pictus var. chinense),
V=Y (K pictus var. maximowiczii), B (K
pictus var. magnificus) 5 1% 3HFTOZ FEFE3 (Nakai,
1927), Aol mah M, WRA, SR, i, RIS, Mok, 9
W, R, TRV, NVE, A @) SelEkn
= AT (4 5, 1949).

ST e @Rl 2 @R e 28 ARE oy 2
el 5] e SHIE dEiA sl shidlAe 2 43
£ 363 (FHE: Kalopanacis cortex), T35 )55 (8
HEAR)C 2 7153k vt (Nakai, 1927; Yusura & Tei,
1936; A7 AL, 1990). o] AL A%, 2%, #-4E, /I
o) 5o FRAg dgst g3, F=Fa, 24A
ETE) A7 B3 Fol A Aok B A, 1990).

2 U] R, o Solle o8 F59] saponing §F
Ue Aow GHA lown, FuFA FET

g} (Shao
triterpenoid

saponing- Kalosaponin (kalopanax + saponin)©]|2}3L
et al, 1990; Porzel et al, 1992). Kalosaponine-
A oleanane® saponin®]™, aglycon< hederagenin¥} kalosa-
ponin A, B, C, D, F, J, 0 2 P7} 232¢ v} 3t} (Kim et
al, 1998% Shao et al, 1989, 1990). Kalosaponin &= ¢
=9} St T AelA A AN =2 AR
vehton, EodzE o) YWHR-H7E Aoy <1 £
9 By A JeRd Ae= B bk dth (Lee e dl,
2000; Lee ef al., 2002). Kalosaponin®] 8 A2l &
= Z7t, §82E, o] 52tE, 1| RE, AL, At
24, kel 5o vl tfshA Jeske AoE dTA
T} ¢, 1996; Kim et al., 1998).

I%ek AE] AAMEHE 2 R AEHS i F
sAzel 8013t FAZRl a9l g8 FeEe Aoz 4
Z vl (Pahlavanian & Silk, 1988; Sharp et al, 1988).
g H A8 AR AEAe] FEEHI 2F
Ao dA ik, zE AEA U]
=4 el g tksle] Br)dE AEF9l uet 28]
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AR wel 9EAE Aoy HAET ot (Meir e
al,, 1992). V¥ kalosaponin® 72+ F-84%S F=3h
olg3l7|% A TFAEME ol GE . waka U
= AYEARS 2 golsle] AEsS Fulsiig Zavt 3l
o} Ho A3 g 253 o) e SUE Ale T8
o] a7t FEshe FA0lY, o8] UlFE-E opdlA Al
FHsld FFsk ol ozt v A Aotk St
T o) uRaEs UEE Exje) o8 FRoz 2dw
ol B 93k A7l wlg- of$- Ao U
A ok GEH B, 1988). 2L B7F A5 2E0= |
W3] YeiMe $F ST Ak v E Zeit 2
2} St shlle) dTs AYEEEA ARt =3E
o] ool A 2 A #H ATt AIFT AAelth mEA
B ATE A2 A - %8 4FoRM ) IR
Sl Al 2 A e AT 712AEE ATl
3l
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1. AR

B A" Age 1998d 1089 A7z s FHH &
Ao ST Al A4S AF - AT $ AR
4T YA 309 7+ AT 19996 290l A A
HIUZE (65 cmx10 cmyell SX2 9531t} 1999 490l
ANE FYA QEAT ARSI e AR Added
DAY R 2R HEFEER 1002-E 50x50 cm 7+
o= olasled 19998 s¥7HX] L7 SRIHET. 8 30
Aol Biel TUHAE 2ALSl] 9] 10%E Aol 78
AAZ, 7 10%E FINAE, 319 10%E o] Axd
ARl2e) 3o B3t & 455 I 72t 2 3
By 2 9Bg FAAFEE AN FAAES A B4
£ Table 13} 7t}

2. el PRI S

A FHE Yo AF § 24) 105CE 43 ¥ Dry Oven
oA 3087+ AZAIZ F, 80ColA FaHFo] §le WA
AzAZA Azxd Yo ASHFE SHF F Mixer Mill

(MM-2000, Retsch Inc.)=
B F&ol2o] =R
ek,

2udg2 Azd AEE 0.1~05g% Aot B3
(HF) 1m¢, @Ak (HNO;) 20me, ¥4+ (HCI) 1 méE Micro-
wave Sample Preparation System (MDS-2000, CEM Co.)2]
vesseld] B& the, N8 A7 programel| et 7H/71515
of Bajalant. Eaidt 89L No. 5C HFAR S3teie
polypropylene® & A=H 100 mf HFekaTd] ¥ thE,

BIRTE B Al cell2 R
2 AgateZ AZH cellS AH8-5F
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Table 1. Description of the sampled seedlings of K. pictus.

Growth Height Basal Dry weight of
performance (cm) diameter (nm)  terrestrial part (g)
Good 87.3 +3.76* 19.1 =037 81.9£598°
Medium  44.3 +2.96° 13.4 £ 0.61° 325 +3.76°
Poor 17.0 = 1.15¢ 10.1 £ 1.05° 10.6 = 1.50°

iDifferent letters within columns indicate significant differences
between growth performance at the 5% level by Duncan's multiple
range test. Also, each values représents mean * SE.

=
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FAATA Bol24E AYA Frldie] A R YA
o) ZASIAT AAAFE B 0 o8] a8 8T
4 9J& Inductively Coupled Plasma Emission Spectrometer
(ICPS-1000, Shimadzu Inc.)& AH&-3} P, K, Ca, Mg, Mn,
Fe, Zn, Na, Cu 52 =433

o 2¥3) Azx® EWAE 058 sl EaAFIA
(K2SOs 7g+Se 7mg)st HS0, 12m8 & W AEs)7]
(Tecator 2000 Digestion System, Tecator Sweden)® 400C
oA 247k Bal3t ¥ FAAAFERA]7] (Kjeltee 1035 Analyzer,
Tecator Sweden)S o]-&3}o] & &t

3. HEY TAL

Qe A3 FAREL 71FH Aol XFHEE I3
T 7| 3El ol Mele] Al2o] SMER] YRS Tt Al
HAslact. BeEa LRI 2A AS F do APy
7o Wpio g Azsle] ARSI
4, SAEAM

A T71g0] Sp fEe A Pl JBL ZAY
7] 98 A8 (comelation analysis)?} THE 37 E4
(multiple regression analysis) Duncun®] multiple range
test2: AN o, FE A4 R4S PCE SAS program
(SAS, 1987) °]8-3k A3
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Fig. 1. Mean concentration of macro-elements in leaves of K.
pictus seedlings according to growth performance.
'Different letters within columns indicate significant differences
between growth performance at the 5% level by Duncan's

multiple range test.

< Yehl= MACIA N f2(P<0.05)3F 2folS Ve b
Mg Ao & 2olg AF Holx] it} 3, Sy

o] 4% 7 AL A9 Ca>N>Mg>P>K &0
=

2 Hud vk glov @H, 1962), o9k e %‘%WM—E— 3
d FFAIME FH, dARA Sl 79dshe Ao duA

AT} (Kozlowski & Pallardy, 1997). HH E SA-7o|x| CaXl
#yto] SolatA A dEI7H %kio}ﬂ L-‘ ZAol| A SIEH
Hol = Ao YERTh CaldE
o] ool sl ZF oA 15 1 A
H3L Jo} (Meiri er al., 1992) o]} Y3}
R AR e gul v
29 Atk SR R 1
gekztolE Bt Na o) 7]—10}
, 22 Mn>Fe>Zn>Cu <0|th Na A&

A7t 1 of weh BF fof (P<0.05)F FHHelE et
WAL, Mn, Fe, Zn &2 dodt A4} Azst A&
YeRl= AR 72] (P <0.05)3 $HEERI01E Yehd o
9, Cu FF2 A wE 2o)E HolA] ¢Skth Meiri 5
(1992)% S<pe] oA F719E-e B498 Aol K, Cl,
Ca, Mg 2 pe] AJExIo|E H A=, K& Ao &akdt
FollM 71 ol R3], CR Aol X8 22 oA
IR Hol qdokal Bast vt gl

e %

in rﬂa
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SV fE PIEAT QU TR Sarke) A
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Fig. 2. Mean concentration of micro-element in leaves of K.
pictus seedlings according to growth performance.
"Different letters within columns indicate significant differences
between growth performance at the 5% level \by Duncan's

multiple range test.

Table 2. Correlation between growth characteristics and macro
and micro-elements in K. pictus.

Characteristics Correlation coefficients for each elements
Macro-elements
N P K Ca Mg
Height 0.872" 0.860" 0.892" -0.400 0.812"
D.R. C. 0.931" 0.893" 0.922° -0.452 0.749
Dry weight ~ 0.919” 0876~ 0.867" -0.471 0.680°
Micro-elements
Mn Fe Cu n Na
Height 0722 -0.182 -0461 -0.600 -0.919~
D.R.C. 0.657" -0.130 -0.524 —0.607 -0.954"
Dry weight ~ 0.680° -0.113 -0.386 -0.613 -0.916"

* Significant at the 5% level, D. R. C.; Diameter at root collar.
" Significant at the 1% level.
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Fig. 3. Relationship between the growth of K. pictus seedlings
and the concentrations of macro-elements.

AT 22 AFFAE JeRd Aoz BuF vl o) E31
tung tree 73-%- Gl N, P, K &3o] 255 2¢AAE A%

o] Z7tekitka B uslen (O’rourke, 1952), yellow-poplar
o] A9z Yo N, P o] o ¥ FaAAE AR 7+ 2
o] Ho e Bl Wb Mg, Al B $ae A7)
Sl Aes 2gt vk 8t} (Schomaker & Rudolph, 1964).

ST TR AR WE G o 53R s
3h= Fig. 33 Zo] JYeHTh 2F%0] 371E4E N, K, P,
Mg 59 3R Zvlshe Ao #AIE B v, Ca T34
= 2o AAE B FUvh =3 N e AFg) ot
7¥g ZA Fr¥she ARolled, theo® K>P>Mg>Ca
AR o)ttt & o FrIdad IAFAY ARAS
(™= N 0.758, K 0.796, P 0.737, Mg 0.662, Ca 0.1602
2 FHE 3ARN] A g BAE 47
75.8%, 79.6%, 73.7%; 662%, 160% B== AHT =
&5 & & AT (Fig. 3). o9} 2 AHE Hol N2 K,
P, Mg, Ca 59 sl Aol 9 27 vxz 9Ye-e
& & itk 239 IAAAS s AN ARA
I @ UE SR fE AL N, K, P, Mg A&
Fs} D FAE B whE Cashe Y BAV} gl
Ao vegd. |

LUT B AFgel B QU u1F TR g
sh= Fig, 49 7o) Vbl Mn g3
7Fhe A9 FAE H9l v, gyl RrARe
£ 59 #AS Yeiith =3 A% 1 5L
VE JES Naolglem, th32 2 Mn>Fe>Zn>Cu
o2 YETE B3] Nae AFH 22 Ho #AS
WogA SUF fHe RS Adlshe FrARES e
AEE rlgaAE A AFAF Py Na 0.844,
Mn 0.522, Zn 0354, Cu 0.209, Fe 0.030°.2 (Fig. 4), &
38 3AFAdo) A kAl #AE 47 84.4%,
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Fig. 4. Relationship between the growth of K. pictus seedlings
and the concentrations of micro-elements.
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