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The Chracterization of Critical Ranges of Soil Physico-chemical
Properties of Ginseng Field and Nutrient Contents of
Ginseng Leaves in Gyeonggi Province
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Abstract - Ginseng growth is largely affected by characteristics of soil in Ginseng field. In this study, we determined the
critical ranges of physico-chemical properties of soil for optimization of ginseng growth by analyzing the soils from
Anseong and Pocheon regions in Gyeonggi province. Fresh weight of ginseng was 2 to 5 fold higher in good growth field
compared to poor growth field within Anseong region. In the case of Pocheon region, 1.5 to 2 fold differences of fresh
weight of ginseng was observed between good and poor growth field. These results indicate the difference of ginseng
growth even in the same region. Based on these results, critical ranges of physico-chemical properties of soils were
determined by comparing the good and poor growth field of each regions, which are follows; more than 50% of soil
porosity, 2.0~2.8 g/kg of total nitrogen, 500~900 mg/kg for Av. P,Os, 2.3~3.5 cmol. kg for Exch. Ca in Anseong; less than
13% of liquid phase, 400~650 mg/kg for Av. P,Os, 4.0~4.7 cmol. kg™ for Exch. Ca, less than 0.8 and 0.5 cmol. kg™ for Exch.
Mg and K, respectively, in Pocheon. Interestingly, we found that ginseng growth was affected by exchangeable base ratio
(Ca:Mg:K) especially in Anseong region, which were 6:2:1 in good growth field while 4:2:1 in poor growth field. Critical
ranges for nutrient contents of ginseng leaves were also characterized, which are less than 0.2% and 0.22% of each P and
Mg, respectively, in Anseong, while less than 1.8% and 0.18% of each N and P, respecively, and 1.5~3.0% of K in Pocheon.
In addition, we determined critical ranges for inorganic nutrient contents in the current study.
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Table 1. The growth characteristics of ginseng in surveyed areas

Leaf Stem Root
Region  Age Growing length width lenth diameter length diameter fresh
status weight
(cm) (cm) (cm) (cm) (cm) (mm) (&)
) good 7.6 3.5 14.1 2.0 11.2 5.1 4.0(100)
poor 7.5 3.5 11.4 1.2 10.0 42 2.0(50)
3 good 12.1 5.0 30.8 4.4 18.7 112 15.8(100)
poor 7.8 34 19.0 3.7 17.4 9.7 7.9(50)
Anseong
4 good 16.3 5.7 475 10.2 17.2 20.9 47.5(100)
poor 7.4 3.2 19.3 3.5 13.8 10.8 9.9(21)
5 good 15.0 6.2 44.8 8.5 23.1 24.1 58.7(100)
poor 11.5 4.5 17.3 5.3 15.2 15.9 21.8(37)
) good 6.9 35 15.7 23 8.6 6.5 6.8(100)
poor 6.2 3.1 11.4 2.1 9.7 6.2 7.7(113)
3 good 13.2 54 334 47 16.1 16.2 21.1(100)
poor 9.3 4.2 20.2 22 12.7 9.0 14.5(69)
Pocheon
4 good 15.2 5.8 46.9 9.3 16.0 21.0 40.3(100)
poor 12.8 4.9 23.9 8.1 153 17.1 21.8(54)
6 good 17.2 6.8 48.6 8.8 23.1 22.4 51.7(100)
poor No data (Missing rate 100%)

() : Relative index

Table 2. Physico-chemical properties of ginseng cultivated soil

Region Growing ~ Soil Phase (%) pH oM TN  Av. P,Os Ex. cation (cmol. kg)
status  texture Solid  Liquid Air (1:5)  (gkg) (mgkg) (mgkg) K Ca Mg
mod S L M=SD 452418 8.6+2.1 462426 6206 292+65 25+06 7194212 13+05 69+11 3.1+12

Anseong Range 428467 65-109 423480 54-68 232358 19-33 493992 0.61-1.66 5.58-8.09 1.48-4.06
oot SL L M+SD 492427 102+32 40.6+3.8 54+08 252+142 22+1.0 849+146 15+09 51+19 24+12

Range 46.7-52.1 6.6-142 384463 4662 153457 1436 647-99% 06727 3.61-78 1.624.12
wod S L M+SD 492422 143+17 365+08 57+08 161+54 14+03 531+127 06404 44+18 13+10

Pocheon Range 464515 13.1-168 353-369 5269 122241 12-18 415672 039-125 320-6.97 0.74-2.79
poor S L M=SD 484455 104+18 41.3+67 6306 21.9+42 1.8+04 466+256 08+03 53+10 18+08

Range 412-543 83-127 33.1487 5670 2169262 1321 236737 0.53-1.15 447-6.75 0.84-2.85
ppm ©J3}, X184 K, Ca, Mg(emol. kg el 242} 0.5, 2007)%2 Kol 17 Aol theh Q] EddE] %
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Table 3. Nutrient contents in leaves of ginseng

7149 o) B H AT AR A4

and Roy(1995)9l o8] A% Enat 95
Holel N 2.5-5.0%, P 0.31-0.95%, K 3.1-5.5%, Ca
0.51—1.0%, Mg 0.26—2.5%%} v &b H LA Hol| 9lo]f

Trsker A3

A Cash Mg W53 22 71 919] el QoiHE 7 A
o W vk kg Bolu glom, 53 x99 CaX
Rol e sHalel 12959 $E08 @A Rl

191 ool i FRo EAYA B A%
FEE 54 Aolol] w2 Aufe Ak

WA Bosts EG 2 45 A5
B 2AA9] Qo] Aol P PlAL ARFE}
Ed 2 45 I §] A4 HE AAS 98t
S o] &aisith FAE Al slolA e
27145 (Cumulative propotion)®] 80%©°]%, L
] (Eigen value)7} 10]1°42] 271¢] T4 (A5, Al
A E) S =239} Bk Eg]x% A A =1} Agty 7k

Region Growing N K Ca Mg
status %
d M=SD 2.76 +0.38 0.22+0.04 2.97+0.46 0.32+0.05 0.26+0.03
00
An g Range 2.31-3.16 0.18-0.27 2.32-3.38 0.24-0.35 0.23-0.30
SCOon;
g M+£SD 2.15+0.86 0.27+0.03 3.09+0.37 0.20+0.10 0.20+£0.02
001
P Range 1.27-2.97 0.24-0.31 2.60-3.41 0.11-0.29 0.17-0.22
d M+SD 248+0.12 0.19+0.03 2.19+0.26 0.68 +0.06 0.30+£0.06
00
Poch £ Range 2.32-2.59 0.17-0.24 1.97-2.56 0.6-0.74 0.25-0.38
ocneon
M=SD 2.23+0.58 0.22+0.12 1.80+0.27 0.83+£0.27 0.28+0.14
001
P Range 1.64-2.79 0.13-0.35 1.53-2.06 0.66-1.14 0.18-0.44
<Anseong> Sand <Pocheon> Liquid phase (-)
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Fig. 1. Positional relationships between the growth status of ginseng and soil physical properties analyzed by principal components.
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Fig. 2. Positional relationships between the growth status of ginseng and soil chemical properties analyzed by principal components.
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Fig. 3. Positional relationships between the growth status of ginseng and nutrient contents of leaves analyzed by principal components.
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Table 4. Critical ranges of the nutrient contents in soil and leaves

Region Anseong Pocheon
critical range Low Sufficient High Low Sufficient ~ High
Soil physical Prosity (%) <50 50< Liquid phase (%) <13 13<
properties Sand (%) 30< <30
T-N (%) <2.0 2.0-2.8 2.8< Av. P,Os (mg/kg) <400 400-650 650<
Soil chemical Av. P,Os (mg/kg) <500 500-900 900< Exch. Ca (cmol. kg') <40 4.0-4.7 4.77<
properties Exch. Ca (cmol. kg') <23 2335 3.5< Exch. Mg (cmol. kg <0.8 0.8<
Exch. Ca:Mg:K 4:2:1 6:2:1 Exch. K (cmol, kg'l) <0.5 0.5<
P (%) 0.25< <0.25 N (%) <1.8 1.8<
Mg (%) <0.22 0.22< P (%) <0.18 0.18<
leaf mineral N/P <10 10< K (%) <15 1.5-3.0 3.0<
content N/Mg <10 10-13 13< NMg <5 5-10 10<
K/Mg <14 K/Mg <5 5-10 10<
Ca/P 1< Ca/Mg <2 2-3 3<

AEA QT TIEE T Asx
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= ALl 1: SR Beya) BT H|%
g SIA| el Earstar 3 2
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Ul A1l A7 B Sles & 5 A
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velhgon A&t Bk 3tk AAdE th2A AA
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