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Establishment of the Suitability Class in Ginseng Cultivated Lands

Geun-Soo Hyeon,* Seong-Min Kim', Kwan-Cheol Songz,
Byeong-Yeol Yeon, and Dong-Yun Hyun

Department of Herbal Crop Research NIHHIS, RDA, Eumseong 369-873, Korea
]College of Industrial Science, Kongju National Univ., Yesan 340-800, Korea
*National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

An attempt was made to establish the suitability classes of lands for the cultivation of ginseng(Panax
ginseng C. A. Meyer). For this study, the relationships between various soil characteristics and ginseng
yields were investigated on altogether 450 ginseng fields (150 sites in paddy and 300 sites in upland), across
Kangwon, Kyunggi, Chungbug, Chungnam, Jonbug and Kyungbug Provinces, where ginseng is widely
cultivated. In the paddy fields, most influential properties of soil on the ginseng yields was found to be the
drainage class. Texture of surface soil and available soil depths affected the ginseng yields to some extents.
However, the topography, slope, and the gravel content were found not to affect the ginseng yields. In the
uplands, the texture of surface soil was most influential and the topography, slope, and occurrence depth of
hard-pan were least influential on the performance of the crop. Making use of multiple regression, by SAS,
the contribution of soil morphological and physical properties such as, topography, surface soil texture,
drainage class, slope, available soil depth, gravel content, and appearance depth of hard-pan, for the
suitability of land for ginseng cultivation was analyzed. Based on the results of above analysis, adding up all
of the suitability indices, land suitability classes for ginseng cultivation were proposed. On top of this,
taking the weather conditions into consideration, suitability of land for ginseng cultivation was established
in paddy field and in uplands. As an example, maps showing the distribution of suitable land for ginseng
cultivation were drawn, adopting the land suitability classes obtained through current study, soil map,
climate map, and GIS information, for Eumsung County, Chungbug Province. Making use of the
information on the land suitability for ginseng cultivation obtained from current study, the suitability of
lands currently under cultivation of ginseng was investigated. The results indicate that 74.0% of them in
paddy field and 88.3% in upland are '"highly suitable' and "suitable".

Key words: Ginseng cultivated lands, Suitability class, Soil morphological properties
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=, sHIBEA AN THE Etou Foxrh Il FoF ol EEste AL EG vzl i
o BEGAAME SANANA HE wkot, A4 Foll wAe= FFS 2HMA Austr] wEel 2t
Aol vl Aut FolAd A =Sk Ay zhE e,

EEgIA EE EAW A4 £ B 4FE  WESNY MEETE QUFFS Fush W
ANM 7HE E=kou FHEALESH AR BlS|AMTE £ FzolM Ehou FFReA tE 27l vlste
ol JUA =AUt (Table 2). TEFANA = BE EA freld A Enh WEFNA wig g
Zhell 1afEEol FrelAd AAl Apol7t Rtk A g E & A AitrEge] WolAle AL ZARkEol 9l
N oAgggel 1 wRT. BEoR FEe AYE Ay AW BN B Aol A B3, G
AM =T olE FEH MAEYGE B vARE A 717b T A AFo R st AFEo] FUHE o
B vAEAE, FAAE, AN £ Alold] & Folzky Azt
o A= Apol7b UATH 58] FHEALESH AR A w3 WESE QI AuiAddA FAte] mE A4t
Q4kgol wob AfEo] wstel 247k 58 % 50% % Fol7k ALl folM AP Qargel vAE o
Tzl =T ook o] MEFNM RE EA ol A9 &S ¢ 4 UATH (Table 4). Jo et al
Zholl QIatarFol FolA Al zbel7b & A2 EA (1998)= ZdAF 15° o]l &] SAAA] 7L AA A =
A7k AEFl Add TS AL Ak A AAAADL ALY, B AFAAE 15-30%9] 7
o m] gk, AR A FEeFo] "o x| A] F gttt

MEEFE ARSI EEFNAE FRFTAMN =3 BEFN FREHC] WlAFEE AUFP
ERT, BN S gom MEEFL ¥ A o RopE Aoz, FEEAC AWFFel vl
o7} AAM BAHCEE {7 AT T @] F AL & F UMk 18 AFS HE

=EE A4 AR e tiREe] wig o 3l oopgt FollA B& @A sHAT (Table 5).

Table 1. Influence of topography of the field on ginseng yields.
Paddy Upland Total
Division Yield No. of Yield No. of No. of Ratio
Yield . . Yield . . :
index sites index sites sites
kg 3.3m> kg 3.3m™> %

Valley 1.96 a 82 68 220a 97 68 136 30.2
Mt. foot Slope 221a 92 14 2.08 ab 92 89 103 229
Fan 203a 85 35 1.82b 80 33 68 15.1
Alluvial plain 171a 71 17 - - - 17 3.8
Lava terrace 228a 95 9 - - - 9 20
Diluvium 215a 90 6 227a 100 7 13 29
Rolling 240a 100 1 220a 97 92 93 20.7
Hilly - - - 2.17a 96 11 11 24
within a column, yields followed by the same letter are not significantly different at the 5% level by DMRT.

Table 2. Influence of surface soil texture of the field on ginseng yields.
Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
kg3.3m” kg3.3m”

Sand 1.00c 45 1 1.19¢ 50 4
Loamy Sand 1.26 be 57 6 1.39de 58 13
Sandy Loam 1.83 ab 83 41 2.18 ab 92 93
Loam 2.11a 96 64 2.26 ab 95 118
Silt Loam 209a 95 14 1.90 be 80 4
Clay Loam 220a 100 8 238a 100 29
Silty Clay Loam 2.18a 99 16 1.79¢ 75 25
Silty Clay - - - 1.66 cd 70 14
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Table 3. Influence of drainage classes of the field on ginseng yields.

Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
kg 3.3m” kg 3.3m”
Somewhat excessively - - - 2.13a 98 16
Well 1.87 ab 86 6 2.18a 100 236
Moderately well 213a 100 115 1.81b 83 48
Imperfectly 1.52 ab 71 27 - - -
Poory 1.20b 56 2 - - -

Table 4. Influence of slopes of the field on ginseng yields.

Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
kg 3.3m> kg 3.3m”
0~2% 1.64a 80 9 - - -
2~7% 2.02a 99 122 2.09a 96 88
7~15% 204 a 100 18 2.13a 98 191
15~30% 2.00a 98 1 2.17a 100 21

o)

HNegra AnsRe =3 wEYG BRA

~ cm PFo| A 53] Wttt (Table 7). o] WhEo] &

= [e}
10% X 7bE =3, 35% oldolA wi§ Lt At wieErE BEetal F714] umkbA AFEol
(Table 6). o3 A= HHFFo] 35% o]Foldd FOMA AL ol HAashy] wiEeletal Azt
EFF A2 3 Lee et al. (1980)2] HI 9} 7+ 7
Fol ek, oo ststx SMo| M ojxE I
o RGN W3 2@ o7l ReFE o EF sheba 54 A AT Azl get wol
Begpe] vrop: Agolm, WIS FE Aol 30 s W Am, FU ARIALE Au el et 1
Table 5. Influence of available soil depth of the field on ginseng yields.
Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
kg3.3m’ kg3.3m’
>100cm 2.12a 100 43 241a 100 71
50~100cm 207a 97 77 2.16b 90 159
20~50cm 171a 80 27 1.79¢ 74 62
<20cm 0.97b 46 3 1.39d 58 8
Table 6. Influence of gravel contents of the field on ginseng yields.
Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
kg3.3m’ kg3.3m”
1~3% 2.04 ab 92 81 2.19a 96 172
3~10% 221a 100 5 227a 100 11
10~35% 201 ab 91 51 2.12a 93 95

>35% 1.63b 74 13 1.53b 67 22




434

Table 7. Influence of appearance depth of hard-pan on ginseng yields.
Paddy Upland
Division . Yield No. of . Yield No. of
Yield . . Yield . .
index sites index sites
2 -2
kg 3.3m kg 3.3m
None 2.00b 80 140 2.18a 100 261
80~120cm 2.10b 84 1 -
50~80cm 2.50a 100 1 1.87a 86 11
30~50cm 1.87b 75 8 1.89a 87 10
<30cm - - - 1.53b 70 18
ol FAE Wty 3k Eqke] 51384 5o A= HRou AFaAlg7E ol EFe] stehs 540
Eol thale] Ao QUA ghobx 27 ] o] &l T deEdd AHACR mAE GFo] AA Fee &
AZE A71 WZel A AR 7lE AR B 8t AUtk
34 E4L BAHOR ol&sx ¥tk Iy E
Fel Feta 54l A FFel mAE o] olat dMulix|el Hx| 7|&E HAH Aol ot 4
S QonZ =3 BEFA AT Bl 8 A Wa 2E EF 1o 4ol dAFEd U
8x EXN7F ARABAE B33 Z+7 Table 837 EGEAE Fote] A=Ho 2 AYsiA 2AME EY
Table 9% YERH LTt 549 B ¥ 2 =93 545 d4 A A
Egsteo] daaEd mAls ¥ BY =& A 71E AR ol &k B dH B =84
FollAes AAE A4 g FAQIA ks 18y 54 FolAE g gel nAe 9ol & AF, %
EgelE f718 I 494 dE RO ARe B BEA WFEF A FREN AE8F 2 4
Table 8. Relationships between yield of ginseng and soil chemical properties in the paddy field. (n=150)
pH EC NOs-N OM P20s K Ca Mg Na
0.024 -0.115 -0.173 -0.024 -0.184 -0.112 -0.020 -0.047 -0.147
ns ns * ns * ns ns ns ns
'0.05>0.159, 70.01 > 0.20
Table 9. Relationships between yield of ginseng and soil chemical properties in the upland. (n=300)
pH EC NOs-N OM P20s K Ca Mg Na
0.005 0.104 0.051 -0.201 -0.040 -0.001 0.019 0.094 0.019
ns ns ns ns ns ns ns ns
'0.05>0.106, 0.01>0.138
Table 10. Degree of influences of soil properties on ginseng yields in paddy field.
Coefficient of Coefficient of Coefficient of Contribution
Soil factor correlation path determination rate
(A) (B) (C=AXB) (CI¥)x 100
Topography 0.2838 0.0696 0.0197 3.7
Slope 0.1747 0.0093 0.0016 0.3
Texture of surface soil 04137 0.2772 0.1147 21.7
Available soil depth 0.4108 0.2102 0.0863 16.3
Appearance depth of hardpan 0.2438 0.2193 0.0534 10.1
Gravel contents 0.2246 0.0466 0.0104 2.0
Drainage classes 0.4860 0.4978 0.2419 45.8
2.0.5283 100.0
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HS 28 dolE A AA 71E AR A s th ols =EAA miaesael dar@ed wA=
w3k REFN HA AFE AL QS v Pl /bY Atks AL uITh EOR HEY
Ae 7 EE AFEste] Zh7) Table 10 9 112 YE EAQN FREAS] 7AxTF 747 21 B 1602 13
Witk =3 REFNA ARASIE 247 053 R vhowEe] AAL AEFF L AP AP Ay
04302 VWA ¥ e Bk Sl BAE Jemst 1~40] B o5 <A
EEFIA 279 AR JF A QS b AdsFel MAE Gl Mnge I F AUk
MA = 7= E BY wigEaEol 4602 7MY =% WESFIA ztzhe] A=A 71E A7 Al
Table 11. Degree of influences of soil properties on ginseng yields in upland.
Coefficient of Coefficient of Coefficient of Contribution
Soil factor correlation path determination rate
(A) B) (C=AxB) (C/2)x 100
Topography 0.2436 -0.0240 0.0058 1.3
Slope 0.0463 -0.0724 0.0033 0.8
Texture of surface soil 0.5374 0.3380 0.1816 41.8
Available soil depth 0.4897 0.1722 0.0843 194
Appearance depth of hardpan 0.3438 0.0651 0.0224 52
Gravel contents 0.3494 0.2286 0.0799 184
Drainage classes 0.2743 0.2076 0.0569 13.1
>.0.4345 100.0
Table 12. Suitability classes for ginseng production in the paddy soils.
Division Soil morphological and physical properties
Mt. foot
Lava t
Topography ;?u;::’e’ Valley, Fan Alluvial plain Bed of river
Low hilly
Score 4 3 2 1
ilt clay 1
Texture SICIC ai/ oam, Silt loam, Lo d Sand
Ay Joatl Sand loam amy s an
Loam
Score 21 18 12 9
. Well
Drainage classes Moderately ¢ . Imperfectly Poorly
(new paddy soil)
Score 21 18 12 9
15~30
Slopeness(%) 2~7 7~15 0-2 >30
Score 1 1 1 -
Av. depth(cm) >100 50~100 20~50 <20
Score 16 15 13 7
Gravel contents(%) <100 10~35 >35
Score 2 2 1
Appearance depth of hardpan 50~80 None 30~50 <30
Score 10 8 7 6
Suitability class Best suitable land Suitable land Possible land Low productive land
Range >94 85~93 79~84 <78

Climate conditions

Optimum temperature from May to August : 21~25C,
Maximum temperature : 30°C

Minimum temperature from May to August : 12°C
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uliokoﬂ;\‘]b 6]—}\]—2‘] 96;(“ o] ]—Tg__ _i,]lex]i 3 351‘
3, 90~958S AA, 85~8978 S 7F5A, 183 854
stE A AAR stk v AHAF 30% o]
Aol HFE dAR o]&Hy, wow olgd
T B 8ol wig A7) Wil gtk A
| BAG o] BF AL Z st (Table 13).
A4bANul A o] 74z 7AE B 59 AERE 8¢
[e)

Skl A4 A%V HAALESL 21~25C

o

2 oM o

o, HAA FALL7} 12°Colt}t HEFF 30C o] Aol A
7d o]} A&ET A 7t wA s
Az Aog BEUEA o Awl HA 71E=3 7]

[e]

[e] s
A AEAR] SHEE &
wEgl et zhzh Q14

kAt (Fig. 1, Fig. 2).

S =B HAR ] 207%7} BES
AR 124%, 7V5A O 44.4%, 1213 A A2k=] o
225%7F FEFST AHA S AXE FE &

£ 331%0°] 3T}
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HEAL FAS A% AW 44 1F2S 4P

W YA E g A zwxm 28.7%. #A 7t

16.4%, 7} A7} 25%, 183

o, HAA % 4A & FE &

1Y AR 7F 52.4% ]

J:_H]'g | 45.1%°] AT},

A A A=A 71E
ARRE 1Ak AR A]

hud

z
wAe AFE Table 14

EESNAE HZHAI} 573%°)03, HA7) 16.7%.
7 A7 21.3%. ZLelil ALIBAAIZE 4.7%°] ATt
AR 9} AR Q] FATL 714.0%2 WS =) ol 2
A RSl HlA HA =EFA Qlake Aluist

Table 13. Suitability classes for ginseng production in the upland soils.

Division Soil morphological and physical properties
Valley, . . .
Fan, Diluvium, . . . High mountain,
M. foot, Lavat Hilly, Alluvial plain Bed of
Topography Low hilly ava terrace ed of river
Score 2 2 2 1
Clay I
. Y foam Silt loam, Sand,
Texture of surface soil Loam, . clay
Silty clay laom Loamy sand
Sandy loam
Score 42 34 29 24
Drainage classes Well Very well Moderately
Score 13 13 11
Slopes(%) 2~7 7~15 15~30,0~2 >30
Score 1 1 1 -
Av. depth(cm) >100 50~100 20~50 <20
Score 19 17 14 11
Gravel contents(%) <100 10~35 >35
Score 18 17 12
Appearance depth of hardpan(cm) None 50~80 30~50 <30
Score 5 4 4 8
Suitability class Best suitable land Suitable land Possible land Low productive land
Range >96 90~95 85~89 <84
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Table 14. Distribution of suitability classes for ginseng cultivation in the fields investigated in this study.

Best Suitable Possible Low
Area Land use . K Total
suitable land land productive land

paddy 5(62.5) 2(25.0) 1(12.5) 8(100)
Gang-won

upland 10(41.7) 3(12.5) 11(45.8) - 24(100)

. paddy 27(73.0) 2(5.4) 6(16.2) 2(54) 37(100)

Gyeong-gi

upland 83(70.4) 29(24.6) 3(2.5) 3(2.5) 118(100)

dd; 25.7 13(37.1 12(34. 12. 1

Gyeong-buk paddy 9(25.7) 3(37.1) (34.3) 2.9) 35(100)

upland 10(76.9) 3(23.1) - 13(100)

paddy 21(61.8) 7(20.6) 4(11.7) 2(5.9) 34(100)
Jeon-buk

upland 13(50.0) 9(34.6) 3(11.4) 1(3.8) 26(100)
Chung-nam paddy 13(65.0) 2(10.0) 5(25.0) - 20(100)

upland 36(61.0) 20(33.9) 3(5.1) - 59(100)
Chung-buk paddy 11(68.7) 1(6.3) 3(18.7) 1(6.3) 16(100)

upland 36(60.0) 16(26.7) 8(13.3) - 60(100)
Total No. of paddy 86(57.3) 25(16.7) 32(21.3) 7(4.7) 150(100)
each landuse upland 188(62.7) 77(25.7) 31(10.3) 4(1.3) 300(100)
Total 274(60.9) 102(22.7) 63(14.0) 11(24) 450(100)

() : Distribution percent of each suitability classes
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