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Abstract - Wild-simulated ginseng is requires standard establishment on location environment for long-term and eco-friendly
cultivation. The this study was carried out to investigate the correlation between growth characteristics and location
environment of wild-simulated ginseng for selection of suitable cultivation area. Samples were collected from a 9 site of
wild-simulated cultivation area and examined growth characteristics and location environment. Correlation coefficient
between growth characteristics and location environment was analyzed using Spearman’s rank correlation. The growth of
wild-simulated ginseng was shown significantly higher in Geochang and Hamyang cultivation area. The results of
correlation analysis was shown significantly correlation with percentage of conifer, total diameter at breast height, soil pH,
K, Ca and Mg. The results of this study was clearly investigated the correlation between growth characteristics and location
environment of wild-simulated ginseng, which is considered to will provide understanding for selection suitable cultivation

area of wild-simulated ginseng.
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Fig. 1. Sample collected cultivation area of wild-simulated
ginseng.
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Table 1. Location environment of wild-simulated ginseng cultivation area

Topography Forest physiognomy
Cultivation area Slope ASL* Species DBH’ TH* Percentage

° Aspect m of three cm m %

BT" 19.7 16.3 85.7

Pyeongchang (PC) 25 Northeast 886 Conifer 48.0 19.5 143
Total 23.7 16.7 100
BT - - -
Yeongwol (YW) 35 Southeast 600 Conifer 233 14.9 100
Total 233 14.9 100

BT 154 14.4 71.4

Danyang (DY) 35 Northeast 383 Conifer 23.0 22.8 28.6
Total 17.6 16.8 100

BT 22.8 18.6 444

Mungyeong (MG) 15 Northwest 573 Conifer 28.0 25.5 55.6
Total 25.1 21.7 100

BT 20.6 14.7 43.7

Muju (MJ) 20 East 741 Conifer 20.9 20.1 56.3
Total 20.8 17.7 100
BT 19.6 12.6 100
Yeongju (YJ) 27 Northwest 347 Conifer - - -
Total 19.6 21.6 100

BT 14.0 14.7 273

Sancheong (SC) 9 Southeast 406 Conifer 35.0 20.3 72.7
Total 29.3 18.7 100

BT 20.7 17.3 23.1

Geochang (GC) 24 Northeast 621 Conifer 25.8 21.8 76.9
Total 24.6 20.8 100

BT 28.7 16.3 333

Hamyang (HY) 10 Northwest 767 Conifer 27.7 21.5 66.7
Total 28.0 19.8 100

“ASL: Above sea level; YDBH: Diameter at breast height; *TH: Tree height; “BT: Broad-leaved tree.
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Table 2. Soil chemical properties of wild-simulated ginseng cultivation area

Exchangeable cations

Cul;[iir\;tion Soil type pH EC® OM Avai. P* TNV < Ca Mg Na CECY
(1:5) dSm % mg/kg % - cmol'/kg -----
PC Loamy sand  4.59 0.09 214 233.2 0.69 0.34 12.0 1.18 0.06 314
YW Loamy sand  5.02 0.11 6.1 57.4 0.20 0.19 34 5.57 0.05 16.6
DY Loamy sand 5.20 0.26 7.9 41.9 0.28 0.54 11.5 1.79 0.04 17.3
MG Loamy sand 4.39 0.17 11.4 2194 0.41 0.15 3.4 0.34 0.05 23.6
MJ Loamy sand 4.61 0.08 8.7 169.7 0.30 0.20 3.6 0.54 0.05 19.8
YJ Loamy sand 4.40 0.12 5.1 752.7 0.16 0.26 1.6 0.32 0.04 14.9
SC Loamy sand 4.31 0.15 5.9 158.4 0.18 0.14 0.9 0.40 0.08 15.6
GC Loamy sand 4.54  0.07 4.2 150.1 0.12 0.06 1.0 0.17 0.07 14.4
HY Loamy sand 3.84  0.28 13.7 292.1 0.63 0.18 2.6 0.47 0.04 359

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

exchange capacity.
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Table 3. Growth characteristics of wild-simulated ginseng in 9 different cultivation area

Growth characteristics

Cultivation ~ Fresh weight Root Root Rhizome Cross-section Surface
. Volume
area of root length diameter length area area
(& (cm) (mm) (mm) (cr) (cm?) (am’)

PC 4.7340.66 bc*  22.742.65 bc*  11.2+0.54 abc® 25.844.97 a® 226.4+28.7 bc*  711.2£90.2 bc” 57.9+6.53 bc”
YW 6.35+1.13 ab  26.3£1.90 abc 14.0£0.66 ab  27.8+3.81 a  357.8+60.9 abc 1124.1£191.3 abc 96.2+11.3 abc
DY 2.59+0.47 ¢ 24.6£2.15 abc  9.47+0.95 ¢ 26.3+2.81 a  156.1+20.7 ¢ 490.5£65.0 ¢ 415532 ¢
MG 6.32£1.24 abc 25.9+1.64 abc 13.5£0.92 abc 21.7+3.38 a  299.5£72.6 abc 941.0+228.3 abc  76.2+17.5 abc
MJ 4.19£0.85 bc  28.0£3.05 abc 10.5£0.65 bc  33.0+5.29 a  270.1+51.4 bc  848.6+161.6 bc  61.1£8.93 be
YI 5.20+0.61 bc  19.6+1.12 ¢ 12.1£0.77 abc  22.0£2.56 a  160.4+20.2 ¢ 504.0+£63.6 ¢ 44.1+4.70 ¢
SC 5.67+1.16 abc 19.3+1.93 ¢ 10.0+1.02 be 27.542.16 a  187.4+28.6 bc  588.7+£90.0 bc 65.3£8.43 abc
GC 10.9+1.85 a 33.2+1.97 a 13.8+0.86 ab  29.3+3.45 a  556.1+94.1 a  1747.04295.7 a  126.0£249 a
HY 9.45+1.90 ab  31.3£2.13 ab  153+1.30 a 314245 a  432.6+73.7 ab  1359.1£231.6 ab 117.0+18.7 ab
P value 0.0002%** 0.0003*** 0.0002%** 0.3611 <0.0001*** <0.0001*** 0.0003***
MSD* 5.587 9.911 4.101 16.716 26.195 822.93 63.135

“Value in each column are the means of five replication + S.E. with different letters are statistically significant; *The minimum
significant difference (MSD) was used for mean separation at 0.05. Significance are demonstrated as: P<0.05 (*), P<0.01 (**), and
P<0.001(***),

Table 4. Correlation between forest physiognomy and growth of wild-simulated ginseng using Spearman’s rank correlation analysis

Forest physiognomy

Growt.h' Total Broad-leaved tree Conifer Above
characteristics ' Slope
TH* DBH TH DBH % TH DBH % sea level
Fresh weight 0.467%  0.633 0.350 0383  -0.667* 0267  0.133  0.667* 0.233 -0.318
of root (0.205) (0.067)  (0.356) (0.308) (0.050) (0.488) (0.732) (0.050) (0.546) (0.404)
0.467 0.083 0.583 0450  -0.517 -0.167 0317 0.517 0.533 -0.050
Root length

(0.205) (0.831)  (0.099) (0.224) (0.154)  (0.668) (0.406) (0.154)  (0.139) (0.898)
0.200  0.350 0433 0267 -0.433 0.067 -0.083  0.433 0.383  -0.075
(0.606) (0.356)  (0.244) (0.488) (0.244)  (0.865) (0.831) (0.244) (0.308) (0.847)
0.167  0.117 0.150  0.017  -0.617 -0.200 -0.050  0.617 0.500  -0.218
(0.668) (0.765)  (0.700) (0.966) (0.077)  (0.606) (0.898) (0.077) (0.170) (0.574)
Cross-section &  0.533  0.500 0.533  0.533  -0.683* 0217  0.183  0.683*  0.600  -0.285
surface area (0.139) (0.170)  (0.139) (0.139) (0.042)  (0.576) (0.637) (0.042) (0.088) (0.458)
0.600  0.667* 0417 0483 -0.800**  0.300 0233 0.800** 0433  -0.418
(0.088) (0.050)  (0.265) (0.187) (0.010)  (0.433) (0.546) (0.010) (0.244) (0.262)
“TH: Tree height; "1DBH: Diameter at breast height; *Spearman’s rho values (R) written are significantly correlated between

the variables compared. Negative values denote negative correlation and positive values denote positive correlation.
Values in brackets means P value (***P<0.001, **P=<0.01, *P=<0.05).

Root diameter

Rhizome length

Volume
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Table 5. Correlation between soil chemical properties and growth of wild-simulated ginseng using Spearman’s rank correlation

analysis
Growth Soil chemical properties

characteristics pH EC* oM P05 TN K Ca Mg Na CECY
Fresh weight -0.548*"  -0.095 -0.262 0.190 -0.262 -0.762*** -0.667** -0.500* 0.196 -0.167
of root (0.028) (0.726) (0.327) (0.480) (0.327)  (0.001) (0.005) (0.049) (0.466) (0.537)
Root length -0.095 -0.238 -0.143 0.071 -0.143 -0.310 -0.238  -0.286 -0.270 -0.024
(0.726)  (0.375) (0.598) (0.793) (0.598)  (0.243) (0.375)  (0.283) (0.312) (0.930)
Root diameter -0.381 0.024  -0.143  0.381 -0.143 -0.381 -0286  -0.143  -0.160  0.238
(0.145)  (0.930) (0.598) (0.145) (0.598)  (0.145) (0.283)  (0.598) (0.555) (0.375)
Rhizome length -0.071  -0.262  -0.238  0.024  -0.238 -0.143 -0.262  -0.024 -0.123  -0.119
(0.793)  (0.327) (0.375) (0.930) (0.375)  (0.598) (0.327)  (0.930) (0.651) (0.661)
Cross-section &  -0.357  -0.238 -0.119 0238 -0.119  -0.571% -0429  -0.405 0.000 -0.024
surface area (0.174)  (0.375) (0.661) (0.375) (0.661)  (0.021) (0.098)  (0.120) (1.000) (0.930)
Volume -0.524*  -0.119 -0333 0.143  -0.333 -0.786*** -0.714** -0.524* 0.147 -0.214
0.037) (0.661) (0.207) (0.598) (0.207)  (0.000) (0.002) (0.037) (0.586) (0.425)

EC: Electric conductivity, YOM: Organic matter, *Avai, P: Available phosphate, *TN: Total nitrogen, *CEC: Cation exchange
capacity; "Spearman’s tho values (R) written are significantly correlated between the variables compared. Negative values
denote negative correlation and positive values denote positive correlation. Values in brackets means P value (***P<

0.001, **P<0.01, *P=<0.05).
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