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ABSTRACT

The comparison of growth and quality by culture of wild vegetables in forest land
was carried out to selection of optimal kind of crop and culture methods in order to
production of the high quality.

Wild vegetables which have high adaptation capacity to planting mountainous site
measured by survival ratio and growth condition are Aster scaber THUNB.,
Codonopsis lanceolata (S. et Z.) TRAUTV., Ligularia fischeri (LEDEB) TURCZ., Platycodon
grandiflorum (JACQ.) A. DC., Phyteuma japonicum MIQ. and Adenophyllora var.
Jjaponica. HARA, in order of high adaptation capacity.

Growth condition of plants transplanted was better than it of ones sowed directly.
But transplant culture needs much labor and cost than direct seedling, so method of
growth promotion is needed on direct seedling.

Because of poor environment such as competition with weeds, suppressing by tall
trees, growth condition of plants by planting mountainous site is very bad. In order to
harvest equal amount to field culture, transplant culture needs about four years for
leaf-use—purpose, needs from five to six years for root-use—purpose after
transplanting respectively.

Plants of planting mountainous site have high hardness than ones of field culture
because it have high content of carbohydrate, vitamin C, K, and Ca in leaves, of

carbohydrate, K, and Ca in roots. Plants of field culture have high content of protein
and P in leaves and roots.
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MUl E SHED SHEXH2)A SHEIIIE 2YES BAE AXN0= 10ag 50, &
= 3¢ &HIIGHRICEH S ZYE HMele =848 TALCZ SAUE HHEs Al = ZXH2E
2l Gum Xanthan 2%E %ci==0H TALCE 20 UHEAIIIL &7 N H-ZLES LSoHACH
AR IE HRlle 4ES 272 S0 =0 SO S0 0t eHEGHA el HWelEs
OIRALCH. OIAMHHH = AtTHAIXIRE Zei0) 128301 5022 |20t AHXIMl= 20x10cm &
(58t=/10a), E0le 20x15cm(38H3=/10a)2 MAIGHHCH AKXl ATHSE & X QFel AESHA
MES > UEE HE 58 otz 78 && 230 2™ F=He 2SS HOHFUC

AME HAIE AIEXS H, 25, AMEL 5 AXSZN E2L2 0IFEE EH2 XA
SRS XARo Ms U AXEH X442 X At= LU 33 =&F 2X =& A5
2 30g)0l, XotRe Me U X A= 108 2120 SAAMEARZAIIE(SETESH
1995)0 =0t & AlotALCH

Lt. SE XA

AEXITHEH 2 2 THEHS] M ZAL &HF 0|18 24
lce box0l 20 HUEAMEZ LRAT=sHI =3 SSIEIMLANES
A0AM 246HALL

ALY Z2 ACACHEIOl et 2AMotUCt =22 1
Micro—-Kjeldahl& (NHl== 6.25)2 2 CtHHA TtSE2A & XI(Kjetec Auto 2300, Sweden)2 &
UM, 28 RE Fibertec system2=2 =&, ZXY2 Soxhlet FTSEH2Z, X3E2 2
At OZ 550CHAM 57 10AI2F 336t =& 6HRULCEH

HIEIRIC &2 22E AMZ 1590l 5% Metaphosphoric acid(HPO3)EH 10ME &I &t
= Homogenizer (PT-2100, Polytron, Kinematica)2 OISt Whatman No. 5472 0§t
2,4—dinitrophenydrazine® (= S, 1994)0 2loif 520nm2 E&ZEE =Fot0 EF HIEIRIC
o MM HIWEtK = HIEtRIC &S ROHUL

g g2 2 292 AlE 15g2 Homogenizer(PT-2100, Polytron, Kinematica)Z 024
St 15,000romOllA 1522 A E2I(Centrikon, T-42K, ltaly)st & 0.454m membrane
filter 2 OG5t HPLC (Waters Alliance 2690, U.S.A)2 0|8olU2H, 24x2Ho=2
Column2 Sugar pack, 0|S&2 EF=, R52 0.5M/min, Rl detectorE 0I1&5t0 &4
OtRALCY.

05C AQAAXTHOR CHHE sate

PIHE HEF2 S4/(HS04 @ HCIO4 @ H,O SolM)2Z Folist & FXNSZYHH et
ICP(GBC, Integra XMP. Australia)2 24otd 1L, M= 2AYE AIEE 3Et=6i0f MM

, 3
XHA(JP-7200F, Japan)Z (L, lightness), &A% (a, redness), &M% (b, yellowness)
aS SHGIRULCH
gelel &= Rheometer(Compac-100, Sun Scientific co. LTD, Japan)E A&otH =&
OtRUCH =HYUHEE HardnessZ ot 0, XXHEXAHE2 zHLE 10kg, Table speede=
120mm/sec, At&E8t Adapter= RoundE822 AZO0| 5mm&l= Stainless steel LUHE AIE
St Ct.
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(%)
= =5 = B CetXl &HCH Z 0Lt
Sl 20.0 55.6 86.0 86.7 27.8 2.2
L= 52.0 67.0 99.0 92.0 90.0 50.0
Engdt 32.0 1.4 13.0 5.3 62.2 47.8

Ch. ATHEEE MRS 4] 2 =&

1) & 0l &

S MXTHEIAI ATHE JHME2 38Xt dE=EE2 ANMMBIE 177 18%, OlAHHI=
32734% B2 M ZMHH 94%0 HIGHH Mol LUASH, MHHEHEE HMel2ti=s =4
Ol SiALH XN&F d==2 3EX0 OlA Ml &MU tHSotR2U MIHMbls =&
2o It A2 J0IULH. == M B2 ATHEE 18 =&, 28X RH= 33
+=20| JtsotR2U, MMM E 3EXU a0l H=20| JtsotA ] &2X =2Al
13| +==t0F oIQAUCH. ETHHH 2XF =20l HIoH0 XIIHEH=E 527 56%, OIAITHHH= 82~ 83%
FEACLE, 3ER S+HSUM= LHEH0I HISHH ZIHEHE 26 728%, OIAMHI=E 41% RUCH (E

ALTHEHE MZEINM MEE =& Z(cm) & 2XF =S S
= el (8/10a) (%) (cm) & =  kg/10a XK= kg/10a  Xl=
&EX - 2 Xel 33 17 28 12 21 771 52 771 26
Ao =Y E 33 18 29 13 21 830 56 830 28
AR AHIIFAE R 16 32 46 14 21 1,215 82 1,215 41
o 221 17 34 47 14 21 1,230 83 1,230 41
2 TH HH(OIA)) 28 94 48 14 22 1,482 100 2,982 100

O MF 2 AXITHEE =2 0 2 33 ==E 2Xt == AI(5. 31) XA

2 =
ASUCH === LMEH 2X =0l HIotKH XIHHBI= 66~ 69%, OIATHHI= 86~ 89%
FEZ2 MXTHEHOI CHEt HE20] R85 X222 AIZREHTHE 5)

H 5. &FO Mxs o 24
ALTH 2 MZENH MES =2 Z(cm) 22Xt =EHA| S
2 el (®F/10a) (%) (cm) & = kg/10a X% kg/10a  XI%=
WIN 2l 83 31 43 13 13 816 66 816 35
At oy & 78 29 45 13 13 854 69 854 37
AFX] ARTIFAEXL 26 52 53 14 13 1,064 86 1,064 46
0l & =21 26 52 51 14 183 1,101 89 1,101 47

2 T HH(O0I4)) 29 96 56 14 13 1,237 100 2,339 100




T 2 AXITHEE =2 @ 2 33 +==F 2X == AI(5. 31) XA
2) ®el 0l &HH

el MXTHBHAI ATHE JHMS 2 38X dEE2 MNILHHI=E 24%, Ol MbBiE 4
8752% BT = M ZIHEH 92%0I HIGHH S X3dl M, THEHERHEE Xcel2til= XHolot

AC
£0
— 10

QIUCH 210 MF2 BTHUHOI HISHG 209 R0t 2F HUSH, OIATHHHAINS =
2l AFOl FEEIK RAHM TR0l SN K2O LM0| HOF ABHO B} @
O AZS Mot RATAUCH S22 LW B DB 24 F= 30 oA &=
O, AXTHHOIAE BEXHE MS0l XG0 JAXQ 20| SIHSSHAD OATHbHS
A2 MAS 576E, MOAHE 1 014 AQE 2002 BLEHAUCHE 6)

I 6 CHO M5 Y 224

ATHES  MENM MEE 2 (cm) NERS 825

22 Hel  (EF/M08) (%) B F  (W/F)  kg/i0a X%
&KX 2Xel 70 24 10 1.1 0.2 440 49

=D BYY 72 24 10 13 0.2 467 52
AR AHTIFAL R 24 48 15 1.7 2.2 665 74
ol ZH1 26 52 15 1.8 2.2 691 77

2 T B (R 28 92 19 2.5 1.0 898 100

W M= o ZZZAL 10, 21

TolXel MRT HED Ze AEOR 3EXRH 2ol BT 0IR0XT A0 %O
2 2734 BOIL 420 JHSE 2002 BOECH(E 7). 22| 018 A B MK
Al 8S0l OIZH HEE 01RE MNEYS Y2 9= ZEo JST AN BEHF
0l 70KIUxZ #YS ZOIsts AS0I0A SXLCHE SN SSH = ALl AKX
B EZOl XBEOI 507 70%E BISX AEHY (IBOE ALZECH 2= LU 20 43t
JHSE40} 2t Ola ARSI SJ10] FYH B 20101 B A2 MUEH, MUHXSOl A
2101 e MERBH A B BAS QAADIN o= HIAUNAN 2EM HIZ S A
AHIBHOl M2 SFAIDIE LT ASED00F & WHR AR

I 7. SetNel MF U a2y

AR MERM MZEE 2 (cm) RS 8 2=

P2 M2l (@F102) (%) B A (Oh/F)  kg/10a N
&X - exe 61 20 11 08 1.0 1,032 43
Anr BdE 63 20 11 0.9 1.0 1,080 45

AR AFIFARXE 18 36 15 1.0 2.2 1,512 63
ol4  =d1 20 40 15 1.1 2.6 1,584 66
2T OBH(RID) 28 93 25 1.9 1.5 2,400 100

¥ ME O =2 A 100 21
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Ol AXHel LEtdZ

- (He +~ A= 22 100g9)
e ggem T E#E 312 (0) EEEEREEEE
o T (%) (9) Sl EEEPN (9) (9) (mg)
o3 AFXLTH BH 87.4 2.4 55 1.7 1.8 1.9 22.1
=7 g 0 ol 88.3 2.6 3.8 1.5 1.5 1.6 17.6
x| AFX]TH BH 86.0 2.5 7.2 2.3 1.5 1.5 25.8
=7 =LV 87.2 3.6 3.7 2.2 1.7 1.6 13.9
H 11. &€ 0|2 A RI|42 & ME
SR Mo
2 e 5 Ca' (mﬁ) T L . : .
o3 AFX|XH BH 45 170 646 46 28.8 -10.1 14.9
=7 g TH i 245 168 330 22 25.1 - 9.6 13.4
P AFX]XH BH 100 162 701 41 32.7 -12.5 19.9
=7 =L | 150 154 417 48 21.3 - 6.3 8.6
JLUES) © + white, — black, a(ZA%) : + red, — green, b(EMMT) : + yellow, — blue
2) 22| 0= AHH
Qe SetXle Beles AXITHEBHAIOl & IHHH A B0 =20 4% A& QYD d8As
1.2721g 0 A& 2Al =UA=0d 0l= NS00 2 289 xLes s0=E 2oz
AMNESECH Lot S/ S RIIES Ca, KO &0 =0F St &2 SEAII|DD, ME
ol [AHN HE SMHTIL =QUCH LAHBHHIA SHSHEN PEE0| =2 202 &X 20 &
20| Z204 J|0= 2402 A2ECHET2, 13).
e s = HHE Et 35t 2(g) AES g2  HIEeIc
o = (%) (9) S HeA (9) (9) (mg)
o OXTEE 775 1.3 13.8 55 1.0 0.9 5.0
g 0 BH 81.5 2.2 11.0 3.4 1.0 0.9 3.9
ot AFXIXH BH 82.7 1.2 11.4 3.2 0.8 0.7 3.4
- gk TH oH 87.0 1.8 8.4 2.0 0.8 0.6 4.0
H 13, 22| 0|2 &ie RII420 M ¥ AE
e WS I8 &2 (mg) M T 2=
=S M= P Ca K Mg L a b (kg/cm)
oo AFXTH BH 43 84 129 26 74.5 -0.5 15.2 84.6
oBFTHOHH 230 60 106 32 75.2 -3.0 20.0 76.2
o AFX]XH BH 35 82 147 16 80.0 -1.9 21.2 47.4
- 2t XH B 197 78 144 23 75.3 -2.6 19.1 45.9

JUES) : + white, — black, a(EMT) : + red, — green, b(EHAHT) : + yellow, — blue
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00

(g)
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3.2

(%)
87.2
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5.7
6.4

130.9
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0.9
2.1
1.8
1.9
0.8

1.1

1.8
1.7
0.4
0.9
0.5

2.6
2.5
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2.2

4.4

4.1
14.1
7.9

5.4
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AEXT TH BH
2 XH bH
WONPAR
WINPT
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87 396
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2 i bH

of
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: + yellow, — blue
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4) SE ADIZEA

OIZEIE MOIZA 2T, QT SHS AXTHHAOl HIIRSISANA 50% X2 He
S o WHHANOI HioH BFE CiA ZYCLE MeD B0l b4 ZON SRHOEE 2L
BWOIE wAOL BHS HH ADE 4.0 0402 2 BISS BYUCH(E 16)

A2 MHHl=E =) AN EH gt az o sg )
s GXOIA 4.8 4.0 4.3 3.9 4.2 4.2
= 20l 4l 4.8 4.3 4.0 4.3 4.4 4.4
2t 3 AEXIO1A] 4.3 4.0 4.3 3.5 4.0 4.0
20| 4 4.3 4.2 4.0 3.8 4.2 4.1
0l AEXI O] A 2.8 3.9 4.1 3.7 4.0 3.8
20| 4 3.0 4.0 3.9 3.9 4.0 3.8
o101 AEXI0] A 2.7 4.1 4.2 4.0 4.3 3.9
204 2.9 4.3 4.0 4.2 4.4 4.0

] 510t £8,4: €8, 3: 28, 2: U8, 1 0l US

B2]= AFKITHHHAOI 2JIDF =OF NS S0 CHA YQUS % 8010 =20 He 20| 0}
ZEEOI ANAE HES WHHA 20 4510 JIE 22 IS8 202 LIEHL AFX
THHHAI 82| OI® AtFHOl 0| Q28 Boz =8 MYOICH(E 17)

E 7. WIS 2] 2210 AIQIAAF 2t

e ey 30| A e =l =2 g =3t |

o KO 3.5 4.2 4.8 4.7 4.8 4.4

2k = It 4.0 4.0 4.5 4.5 4.5 4.3

AFXI 0] Al 3.3 4.0 4.2 4.5 4.4 4.1
Eet gr X7

2t X! I} 4.0 4.0 4.0 4.2 4.2 4.1
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