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ABSTRACT :

This experiment was carried out to investigation the growth differentiation between direct

sowing and transplanting on P, ginseng cultivated on field and underwood. The results were as follows: In
direct sowing treatment, emergence rate of P. ginseng cultivated on field and under conifer forest was above
80%, but it was only 40% at cultivated under broad-leaved forest, And survival rate was directly diminished
about 10% every year. In transplanting treatment, survival rate was also diminished every year, it was
slighter than that of direct sowing treatment. The growth amount of P, ginseng cultivated underwood was
poor, compared to field culture, but there was no significant between conifer forest and broad-leaved forest,
In transplanting treatment of 1 to 6 year-root seedling, survival rate of P, ginseng cultivated underwood was
equal or slightly good compared to that of cultivated on field. Among seedling age, survival rate of elder
seedling was lower than that of younger seedling. In P, ginseng cultivated underwood, the annual growth
increment of 1 and 2 year-root seedling increased slowly and continually, whereas, that of 3 to 6 year-root

seedling stopped or decreased slightly.

Key words . direct sowing, transplanting, cultivation underwood, P, ginseng
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oI ZbxfHl OlAfol =T} I 04| XAtHol T2 MS
F Lol A, Az 5 A9 Bele @ A 1 Y OIAIKHEKAI St
v = o] st gom Hag 109 o)Ak o) WA ANYNAE BGSP T FYSFYFE TR
o Y A Waj2 Awaelg s wakz o 247t As} 9 o] Asigon, Azt A*ng% 217F
FRFOTH B 2EL 2T Ak 2oy BbelA  AMAY A9 G2k 60 cmell F2F 10 em AR,
)20 A o]@ g kA WAL FEst A wlBA  THEE e YA e Pof 901, Akl 47 30
HoZ Az} oo A1 oo} AEEH AMHALS sl cm, #3710 cmE ATato] AH A o] Fatol Auista
3 57} gl wmuk ohuel, A A AAZ Hel gl L, 1996 114 7] 3F OPW
ort. A7k o] Al 192 AL F uldt 278 2k
o%] UalolA bz A7bARe] ek AT =2 oy A WA Foln AL g uw U e golFg o,
o gAtoz Fho] oj2old i EaoksEud A DiAEE B A Fake] ANt AAE
ASHHT) A el 3 ALE Ao H(1964) B 60x10 em, AAWAE 50x10 em AAL2
1970dT) ol A9 Aks A AT e AL AANIE 1996 48 209 P e
W] 9254 LS A 0 Q) Bakel @ F GRS
BIE AR o] YrhERR, 1998). Lot olgjs @ BLAEAE AT sl ol4 @ FH <A delT S
T RUSS gEE Eo{};ﬂa&; m A7 S Qg H ol 2 2 ok A RO AHE fAEHEA, 4EEY AHA
92 % AN HE W o4 Aua Asolr, Aq ) WIE Wd 68 FEBe], 2%, AH T A EE A%
ALELS] QAo TEE AT A gl Al o]t < ohd 89 e, 27, 28, 42T 5 AsH A
R A B A A Teg B e gq O HE 08 FERA 2SR
A7 APA FAL Hals LA, FFE YRS A
I E9 A7 A Ak Ex} W BARS 9 T I e
IS W AR S W A WS A By O AR TR DT ega 6
W2 o] A P o At AL A 2R3 Q) 4 Z57 e IR E Bato] 04 10437 2% 2473
ol A e St s Ao gns g 20 ENEFEAZ AGoN, IRE £S5 5ED
5 A e AU AT ARE A pag4 une gUEEd AR 452 B
Z3k7) 918 AL sesiar, ZAET 7 A LI 350~360 mE AEa o
2zo gogo|glom, M Yikoly YELE 97
Mz Y aH =27t 3.3m 0.9% AEZR FEo] 7%4 aglom,
o17b AeArEelA S5 @ o418 Bela - = 10m ALEE 2FAE 885%B (XL 3,3_40 lux) &
A ARUEHIA SE % o)A NG W AR gxo) 4a17, mere YR S35 BEFY
T L) A AT ARG AMEL ol DY 2o sze AR SRR 7|8 25| A4 9
o] Fake} 1dA BARS F9ste] Aok FAE HEE 91, Q) B 33 0.8 3= 5~6m YL
AR Ao A47F Aup g o] A g ah1, AbeTRAE o, Weke BE ABAHEE 91.1%(RE 1504ux), B
AUl AR 2GS 2T (LRbA A 2 8he] 1996 dH-H oFe Mo} 7+ APAFEATH Table 1).
200067kA4] 5ol A A& F3spion, 13 53 w3 A B 23 g7 pH 6.3, FEAA
AT Q4] 97t A% AHE FHITA 1999d -1 205.2 ppm, 571 &3 2.6%°) ¥)& 97+ pH7F Bl
2001d7b%) 3d <k A% WA Aol AulE Qare]  SFela o] A BESIoH, we Trﬂ% st
1EARE 634 B2 T kel oldstm o] B9 & A mok=u, AzkelA AL BU5Et
AEE Y RS DA A s v ag o, & 2 Aot A (Table 2).
Table 1. Environmental condition of experimental fields.
omots Teorale Dol AR S o
Broad—leaved forest South 8 350~360 Sandy loam 911
Conifer forest North 9 ” ” 88.5
Control - 0 303 ” 0

" density of stocking (0~10 : 10=3000 hilha)
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Table 2. Soil analysis before experiment.
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H oM
Contents p' phosphate ] (me/100g)
(15) (ma/d ) ) Ca0 MgO K:O
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Aejot stk o)A o2 AFEE 1,2,3,4,5 9 6
W2 BAko] 371 22 23ko] 14.5 em, 15.5 cm, 19.0 cm,
22.2 cm, 26.5 cm, 28.0 cm, =374 0.53 cm, 0.9 cm,
1.4 cm, 2.0 cm, 2.2 cm, 2.8 cm, 252 1.5g, 3.1g,
12.1 g, 26.4 g, 42.3 g, 65.1 g AL A2 AFE3Fe] A

Table 3. Environment in experimental fields.

A& A 4L Table 33} Zo] 211 270 m, BAME 20°,
B3 AFAE 90.1% ALY YT 2UF7E EA

SA AT w3 A H A Eofo| e AL ARt
(Table 4, 5) BB AAMA 7L FE8
25.0%, F&FE 22.6%, £AUE 1.11, 358 56.5%,
14 42.0%, B2 25.0%, 7174 34.8%% LrbA A o
vl Ry AUt 2, FEY 7S e
o, EoFsl s -2 ol 7k w7} pH5.3, & 914t 149 ppm,
L7125 eF 4.3%, Ca 3.6 me/100g, Mg 0.8 me/100g, K
0.47 me/100g, E.C. 0.1 dS/m% dxkAwi=]of n]&] pH
7} yra, Mg o] # o, Cad} f7]& &S 23]
RN Sl

. Slope Slope Degree of
Gutture Allude Gradient Direction Shade Vegetation
¢) ¢) (%)
Forest 270 20 NE(45) 90 1 Mixed forest
(Persimmon, Pine)
Field 303 0 - 0 -
Table 4. Soil physical quality analysis before experiment.
Soil moisture Field Bulk . Solid Liguid Vapor
t
Culture content moisture density Po(r;s)lty phase phase phase
area (%) %) (glem®) o (%) (%) (%)
Forest 25.0 226 1.11 56.5 420 250 348
Field 327 228 1.45 454 547 327 12.6
Table 5. Soil chemistry analysis before experiment.
Culture pH Available oM Exchangeble bases EC.
_ phosphate . (me/1009)
area (1:5) (opm) (%) Ca Mg K (dS/m)
Forest 53 149 43 3.6 0.8 0.47 0.10
Field 58 137 18 1.06 2.7 0.40 0.02
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Table 6. Growth of P. ginsang to the different culturing methods and condition during experimental period.

; Plant Stem Root Root Fresh root
Cult
ul ,;: ";g Year Cultu:e length diameter length diameter weight
metho area (cm) (mm) (cm) (mm) (g/hill)
CF. NE NE NE NE NE
'96 BF NE NE NE NE NE
C NE NE NE NE NE
C.F 72 bt 11a 58b 3.2ab 03a
‘97 BF 94a 10a 46 ¢ 29b 02a
0] 102 a 13a 8.1a 36a 04a
C.F 108 b 11b 80b 33b 04b
Direct
, ‘98 BF 113 b 10b 73b 49b 04b
sowing
C 2838 a 31a 179 a 16.1 a 111 a
CF 127 1.0 NS NS NS
99 BF NS NS NS NS NS
C 453 45 19.7 252 34.3
CF NS NS NS NS NS
‘00 BF NS NS NS NS NS
C 59.1 6.3 212 334 725
CF 184 ab 20a 123 a 54b 15b
'96 B.F 217 a 22a 104 a 51b 12b
C 155b 24 a 149 a 116 a 6.0a
CF 295b 21 ab 123b 54b 15b
‘a7 BF 254 b 22b 14.0 ab 69b 22b
C 434 a 39a 184 a 176 a 120 a
C.F 339b 25b 130b 75b 21b
Trans—
, ‘98 BF 340b 24b 160 b 71b 29b
planting
C 569 a 6.1a 202 a 207 a 274 a
CF 315b 27b 145 b 92b 32D
'99 BF 259 b 25b 16.3 b 87b 35b
C 598 a 6.5a 224 a 306 a 69.6 a
CF 333D 28b 16.0 b 94 b 36D
‘00 BF 327 b 27 b 170 b 98b 41b
C 625 a 6.9 a 232 a 359a 1127 a
' CF. : Conifer forest. BF. : Broad-leaved forest, C : Control
* DMRT(5%)

NE : Not Emergence, NS : Not Survived
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Table 7. Growth of 1 to 6 year-root P. ginsang to the different culturing methods and condition during
experimental period.

Seeding Cultwre S“rivt'la' 1312% di::;:er I:r?;fh vbﬁjatL Izr?;tth di:n:gier Fr@i?gpiot
age area (%) (em) (mm) (cm) (cm) (cm) (mm) (g/hill)
1999 76 16.6 15 6.1 29 16.0 5.9 17
Forest 2000 65 237 1.8 6.6 3.8 16.8 6.9 2.1
1 year 2001 42 28.2 2.0 75 40 171 8.0 3.1
root 1999 75 13.8 2.0 6.0 3.8 16.0 6.9 25
Field 2000 64 279 2.9 92 3.8 17.2 132 102
2001 48 44.3 43 115 48 175 14.0 15.2
1999 73 284 25 7.2 35 15.2 9.8 3.1
Forest 2000 57 252 2.8 6.6 35 15.3 10.2 3.3
2 year 2001 47 30.8 3.0 74 35 15.6 105 38
root 1999 65 274 27 7.6 34 157 9.9 43
Field 2000 55 362 32 104 40 14.8 13.3 125

2001 43 458 55 144 50 18.7 16.4 19.2
1999 78 447 5.0 12.3 45 195 13.4 11.3

Forest 2000 67 29.0 32 6.5 34 18.9 13.2 105
3 year 2001 47 252 2.8 6.6 35 17.6 125 9.8
root 1999 54 412 49 10.6 40 20.0 16.7 187
Field 2000 43 407 58 10.3 42 205 17.6 18.3
2001 32 47.0 6.4 10.9 42 246 195 245
1999 69 428 6.4 11.6 49 223 17.2 267
Forest 2000 39 353 55 10.2 42 216 16.5 241

4 year 2001 0 NS NS NS NS NS NS NS
root 1999 43 473 7.0 104 41 25.0 204 247
Field 2000 0 NS' NS NS NS NS NS NS

2001 0 NS NS NS NS NS NS NS
1999 59 65.3 83 16.0 6.3 26.0 19.7 339

Forest 2000 23 57.0 7.3 132 58 NS NS NS
5 year 2001 23 533 6.8 131 52 20.2 20.8 304
root 1999 26 478 8.0 1.3 44 26.0 216 431
Field 2000 18 473 7.3 14.3 6.1 23.0 229 458
2001 12 53.1 79 185 6.8 20.2 209 39.3
1999 62 65.7 8.8 16.7 6.3 275 235 485

Forest 2000 36 61.0 7.2 16.8 6.4 - - -
6 year 2001 15 56.1 71 16.9 6.3 253 20.9 422
root 1999 17 487 8.0 118 49 28.0 285 67.0
Field 2000 12 527 6.2 141 6.1 242 291 528
2001 12 461 4.1 14.5 6.2 21.0 28.1 451

T'NS : Not survived.
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