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A Study on Growth Characteristics of Wild-simulated Ginseng
(Panax ginseng C.A. Meyer) by Direct Seeding and Transplanting
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Abstract - The this study was carried out to investigate the growth characteristics of wild-simulated ginseng by direct
seeding and transplanting cultivation for develop standard cultivation techniques of wild-simulated ginseng. Bonghwa
experimental field were confirm to be suitable location environment for cultivation of wild-simulated ginseng. As a result
of'this study, the germination rate of wild-simulated ginseng was significantly highest when seed size was over 6.5 mn in the
spot seeding cultivation. In the case of transplanting, survival rate was significantly increased when the diameter of root was
over 10 mm, planting distance was 7 cm, and the thickness of soil covering was less then 2 cm. The result of growth
characteristics of wild-simulated ginseng by cultivation type, growth of stem in spot seeding cultivation was showed
significantly increased when seed size over 6 mi, seeding number was 3 grains, and the seeding distance was less then 5 cm.
Strip seeding cultivation was showed significantly increased in stem and root growth when seeding distance was 30 cm
grains and quantity of seeding was less then 23 g. In the case of transplanting cultivation, it’s was showed significantly
increased in stem growth when diameter of root was over then 10 mm and direction of rhizome was top and bottom. The
results of this study was that to clearly establish the techniques of cultivation of managements and it’s will be suggest
contribute to the industrial activation of wild-simulated ginseng.

Key words — Cultivation type, Direct seeding cultivation, Growth characteristics, Panax ginseng C.A. Meyer,
Transplanting cultivation, Wild-simulated ginseng
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Fig. 1. Direct seeding and transplanting of Wild-simulated ginseng. A: Bonghwa experimental field; B, C: Direct seeding cultivation;

D, E: Transplanting cultivation.
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Fig. 2. The structure of Wild-simulated ginseng and investigate of growth characteristics. (A) Length of total plant; (B) Length of
Root; (C): Diameter of Root; (D): Length of stem; (E): Diameter of stem; (H): Length of petiole; (F): Length of leaf; (G): Width of

leaf (Jeon et al., 2018).
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Table 1. Location environment of Bonghwa experimental forest

Hu} ol o]l ol mE Alopite] HSE4 AT
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A58 A FA)2] Wok-S Table 3] 17, v}
A FAAANNE B8] 2717} 2 HelTolA Wolgol
50,6% (P<0,009 2 7} =orom o], &, &40 5079

AJo|2 Shelsioiy, T A2 LolA s SRS 19 9t A
2] 0] Wokgo] 37, 9% 7V 1L, THELHAolAl: 744
o] 10 enQ] Aol 43,8%0] 7V & ol mlon,

w7717 h0] o142 Aol 29 z; N
A A1) 5 A] T He] PollA & 7Ho] 30 sl

Z2|Toll A 81,.9%= Wokgo] 7P &k, ﬁ%—%ﬁ% TAE
23 g T3 A e]ofA] Wolgo] =9k ot nhghA at ulgf
7k f1of ARl Apoli= BRIE|A] Wk, Kim et al, (1981)9] B
Lo ofst QIike] -, QSRR 2719} 3L HlE AL
A FA] A717F S48 dokg W o7 =L, HAakY
A& Fosietal shelet, ek Jung (2004)2] o)A = B
ArATket fARHAl aeEelakat wakelike] FHEA Tt
(Embryo) A& AR A}, $AY] 27|7F 245 QiS4
Of ufj Aol Fostrtar Harghut glrt, o]efgt Auk ul

i

=

Topography Forest physiognomy
GPS coordinates Slope ASL? Species DBH TH* Percentage
° Aspect m of three cm m %
N 36°51° 14.77” Conifer
11 North 302 25.8 20.2 100
E 128°55°37.24” © (Larch)
“ASL: Above sea level, YDBH: Diameter at breast height, “TH: Tree height.
Table 2. Soil chemical characteristics of Bonghwa experimental forest
) . , Exchangeable cations
. pH EC* oM Avai. P* TN CECY
Soil type K Ca Mg Na
(1:5) dS/m % mg/kg 7 — cmol /kg --—---

Sandy loam 522 0.06 2.02 256.7

0.11 0.46 1.60 0.53 0.11 8.32

“EC: Electric conductivity, YOM: Organic matter, *Avai. P: Available phosphate, “TN: Total nitrogen, "CEC: Cation

exchange capacity.
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Table 3. Seed germination rate of wild-simulated ginseng by direct seeding cultivation

SRR BN FA4] 21717} 355 Al 2o
<0,004), Atj273(0,96 mm, P<0,025), 2840

<0,003)7} EAL2] 27]7}F 2o A @) Lof| H] 3]
LRt A} gl g] o] whE AR A8 EAJ oA = EA4)
£ 39 mhEek Aol A At o] (3,18 em, £<0.009)7} THE

Cultivation type Treatments Germination rate (%)
Large 50.6+7.72 a
Seed sizes Medium 6.85+1.03 ¢
Small 28.5+4.06 b
Number of 1 grain 37.9+5.12 a
. umber o .
+

Spot seeding seeding 2 grains 323+7.66 a
3 grains 335+13.1 a
. 5 cm 36.7+3.00 a
Seeding 10 cn 43.846.17 a

intervals
20 cm 346+1.67 a
) 30 cm 819+12.1 a
Seeding 40 cn 6534933 ab

intervals
) . 50 cm 413+829 b

Strip seeding
) . 18 g 67.8+18.1 a
Quantity o B 7714597 a
sowed seeds

30 g 69.4+139 a

*Value in each column are the means of three replication + S.E. Significant difference according to DMRT at P<0.05

levels are indicated by different letter.

Table 4. Growth characteristics of wild-simulated ginseng by spot seeding cultivation

FolHoR &)

Treatments Stem Small leaf
Length (cm) Diameter (inm) Length (cm) Width (mm)

Large 3.96+0.21 a 0.96 +0.06 a” 2.65+0.16 a 17.4£0.69 a*

Seed sizes Medium 3.07+0.20 b 0.78+0.04 b 2.51+£0.07 a 147£0.55 b
Small 3.85+0.14 a 0.81+0.05 b 2.57+0.07 a 149+037 b

1 grain 2.46+0.16 b 0.95+0.02 a 2.57+0.08 a 17.7+0.78 a

Number of seeds 2 grains 2.72+0.17 b 1.05+£0.04 a 2.50+£0.08 a 16.6+0.52 a
3 grains 3.18+0.12 a 1.03+£0.04 a 2.54+0.10 a 18.7+0.95 a

5 cm 3.82+0.18 a 1.14+0.02 a 2.86+0.10 a 16.5+0.65 b

Seeding intervals 10 cm 291+£021 b 1.02+£0.07 a 2.77+£0.12 ab 193+133 a
20 cm 3.18+0.18 b 1.08+0.14 a 2.50+0.13 b 159+042 b

*Value in each column are the means of three replication + S.E. Significant difference according to DMRT at P<0.05
levels are indicated by different letter.

- 164 -



N

]

Sl el oA o2 w2 Jl 0B e
SEAS A g = gl
ol Aaps) AR AR T A 24
0](3.82 cm, P<0,007)9] Z-$- =57+
Qa1 29217(19.3 mm, P<0,026)
w2 02 ey, Ay
23015 ) RPTOA 7 Egkort 9
] 7\]_0]5 Q.o]a‘]— 2 04041;].

%X} b A Afull-FE Y5432 Table 5041 &
2] A2 FLof| M= F2270)(7.74 em, P<0,008)7} v}
30 2 2|04 T A2l o] vl elgo e
srelstsict, e 2ol 49, 23 golde] 1k
Pi] 80| B A0 Uehter] £92)
0,0001)2} B 0](P<0,012)+= 30 g A 2|7l A 24
Fasl= A0 2 YeRITE Lee (2007)9) X0 uf=2H
Bl 4] E249] 17174 2 o] QlAte] wolg, Wb, A
S AsRp ) ) 0 A A o 2711
RS AR Aol FLh A7 2S AR v Qlek, w3
Lee et al, (2008)¢] A-FoA %= %‘X}/] =717} Q1] Aol
0] 2| oJ3ke Belatgl on 1 Aak Eak0] 27]715 m o4
oA AR o)), AXARNAA), AdE o]l YLo] &
712 2717} Hobs AAe] o] 7
ol A19] 2717 245 W) A

topsto) ot 27|48 0] 48131 o] QUAte] B0l

& 75 Holel R vl ek, A 3el A, 15
S22} 0 o)t Tk K
H} Q13 (Won and Jo, 1999), Seong et al, (2010)2] Ao A=
Aol A SRR olite] 8-S ulesle] SEH s}
828 Aol 8] F7Iolect e ol Sick, 75

, 019

$ol52) o] sHe1

=

(o]
Jm
I
4 oz

iyl =

[¢)

50
o
=

N

¢

Ny
=)
=
~
o

rlo
oo 3& g

o
=

_lgL:@
2 o
=
o M e o
fr:”“
N#omr
Jgi
_134,
O

[
IASH

N
S

o EL o oo ok o
N

N

19.

12

JL

rL =
ﬂl

=
) o

ri

-~
n
o

al

s PO
A rL te

=2

°1(P

o N offt Hr of rE_
flo

ro

~
E\l
1->

S
oL
—1m o

!

y

AJu} wl o] AlAful 4ol wE AloFAre] LB A

o] gt Aol A= Lee at al, (1998b)o] Q14| ukg-s4=7t
4848 Qite] 40| 2T St
002 57} SN 2t LD %
7FekgiaL, o= HAIE Al AlupAfufoll A A7 2T
(Over—luxuriant growth) 34| A2k Zo)7} Z71sh= Ao|2}
3 B33 QIT) Seo ef al (2018)9] B oA = T =9}
£} o1ako] ARl RS 2 AL W Aof 93} T
w9} s AyEAote] A0 R QI Axteb W B,
ok 3 Sl L 475 254 4 2k
Holol, G AHL F44] Mzl 715 Aol F44),
S, SRS Tefolol sigalol B 408 AREd,

Mo et al,

&

AN FYN E AL % 5 ES
% 2] ThE AFA 0] AR Table 6014 29,
Fa0) A77h5 olAel el FellA] AEgol fojH 0w %
Thtgon, % 4&7]7} o %12) 77} 89, 3% (P<0,024) 2.
271 e AEES BYT S0 A el 7 A
A27H 7 ol el FellA] 20] 10 ] Hel 7ol w3
F20] gl 91402 745193 5 ) Ael ol A
£80] 72.1% (P<0,024)2 7V E3Th S20) o] w2

BERE U 3 S e ) o

Ch ol s A B Al T 2014
A3k, BERol T2 Al F720] 48] £2122) Aol

Table 5. Growth characteristics of wild-simulated ginseng at strip seeding methods

Total Stem Root Small leaf
Treatments
Length (cm)  Weight (g) Length (cm) Diameter (mm)  Length (cm) Diameter (cm) Length (cm)  Width (mm)

30 em 16.5+0.51a" 032+£0.02a° 8.71+025b° 1.12+0.03a" 7.74+0.63a" 2.69+0.15ab® 322+0.61a" 163+0.77a"
isriz(:\l;i 40 cm 14.8+036a 031+0.02a 9.81+038ab 1.07£0.02a 498+046b 298+0.07a 329+0.74a 16.1+£0.46a

50 em 16.1+£0.33a 0.28+0.01 a 103+0.63a 1.14+£0.03a 574+0.48b 2.38+0.28Db 30.8+0.89a 154+049a

18 g 13.5+049b 0.35+0.02a 8.28+0.28b 1.19+0.03a 517+£035a 293+0.15a 340+054a 163+0.53a
Quantity of

23 g 163+053a 037+0.02a
30 g 149+0.62ab 031+0.02a

sowed seeds

9.81+£0.3%9a 1.15+0.03 ab
9.15£0.29ab 1.09+0.03b

6.15+045a 2.77+0.11a
5.73+£0.56a 2.62+0.09a

36.0+092a 16.7+0.52a
28.0+136b 145+0.48b

“Value in each column are the means of three replication + S.E. Significant difference according to DMRT at P<0.05 levels are indicated by different

letter.
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Table 6. Survival rate of wild-simulated ginseng at different transplanting methods

Cultivation type Treatments Survival rate (%)
Large 89.3+3.35 a”
Root sizes Medium 86.1£3.07 a
Small 753+1.22 b
5 cm 72.1+4.72 a
Planting distance 7 cm 66.7+2.82 a
. 10 cm 51.9+356 b
Transplanting
o . Top 733+333 a
Direction o Side 733+333 a
rhizome

Bottom 633+145 a
) 1 cm 73.0£3.03 a
Thickness of 2 7194498 a

soil covering
3 cm 53.0+4.17 b

*Value in each column are the means of three replication + S.E. Significant difference according to DMRT at P<0.05
levels are indicated by different letter.

Table 7. Growth characteristics of wild-simulated ginseng at different transplanting methods

Stem Small leaf Petiole length
Treatments - -
Length (cm)  Diameter (mm) Length (mm) Width (mm) (cm)

Large 693+0.62a° 213:0.11a° 671+024a° 323+164a°  460£023a°

Root sizes Medium 484+062b 188+0.10a  545+009b 274+058b  3.99+0.18a

Small 556+065ab 158+007b  484+022¢  256+096b  1.59+0.67b

. 5 cm 520+040a 192+0.15a  568+023a 28.6+092a  3.00£0.52b

gil:::r‘l‘;f 7 cn 477+058a 173+0.11a  549+036a 27.0+1.12a  447+027a

10 cm 403£035a 1.68+0.16a  525+022a 242+276a  3.69+0.46ab

o Top 135 +084a 245+013a  6.02+0.16a 27.6+068a  459+022a

Direction Side 769+246¢c 2.04+0.11b  533+£0.19b 253£0.60b  3.59+0.15b

of rhizome

Bottom 109 £091b 2.28+0.15ab 6.00+0.15a 275+0.79 a 3.90 +£0.49 ab

. 1 cn 483+032a 193+01la  559+04la 272+092a  3.59+022a

Thickness of 2 cm 505+045a 1.78+0.1la  588+033a 273+1.18a  337+043a
soil covering

3 cn 418+047a 193+014a  557+038a 28.0+1.66a  3.87+0.15a

*Value in each column are the means of three replication + S.E. Significant difference according to DMRT at P<0.05
levels are indicated by different letter.

P<0,001), A@20l(6,7Lm, P<0.000), A@HAE23m, 2 AR GREAL ula AT AT, 29 2 o] )3
P<0,000), F3(4,60m, P<0.0000°] §H0R Z75H=  HFY| o] 9lof ofe|S oA ol AT el oA AR
A0 UeetthTable 7). AA7ZIo] et MRS ARE o] Aejol(P<0,0002), 2950(P<0,009), 2GHH(P<
HE 0] F24E B%0] F7IHE A0R Uehtort Al 0.046)0] SYHOE & S FSHGITE. AH ol A4
K712 240] o0l Mol Heldt 4 goleh, HEYFelup A HEFAG] T2 AP HREH 912191 Holt 3
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