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AbstractiJThis study was conducted to investigate the effects of physico-chemical soil properties on

the growth and yield of ginseng.

. In the ficld survey. the yields of 6 year old ginseng were 2.46 Kg/3.3 m2,2.13Kg/3.3m?, 1.44 Kg/3.3

m2 in clay loam, loam and sandy loam soils, respectively.

The missing plant rate for 6 year old ginseng were 33.6% and 51.6% in clay loam and sandy loam soils.
respectively ; the stem length and stem diameter of ginseng plants in sandy loam soll were smaller than
those in clay loam soil.

Soil aggregation and porosity were slightly higher in 6 year old ginseng fields than in 2 year ones.
Inorganic-N increased in 2 year and 3 year old ginseng fields reaching up to 100-120 ppm, however it
decreased to 75 ppm. 34 ppm and 25 ppm in 4, 5, and 6 year old ginseng fields, respectively. It varied
more greatly in sandy loam soil than in clay loam.

The P43, K, Ca, and Mg contents differed little with plant age. Sandy loam had high N and P,05 con-
tents but low cation contents.

The vield of 6 year old ginseng fieids were significantly correlated with clay contents and porosity.
The missing plant rate of 6 year old ginseng had a positive correlations with sand, and N contents.
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Table 1. Distribution of soil texture and the status of
management in preplanting field or red ginseng

Soil texture SL L CL
Distribution(%) 42.7 44.6 12.7

Amount of green
leaves applied 7 10 12 15 17 20

(kg/3.3m?2)
Distribation(%)

Plowing
frequency/year

Distributior{(%)

3.7 444 92 240 27 27
8 9 10 11 12 13

55 185 149 315 11.1 7.4 11.1
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Fig. 1. Comparison of 6 yrs root yield with soil texture.
--,; Mean, SL; Sand loam, L; Loam, CL; Clay
loam.
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Fig. 2. Changes of Missing plant rate in 2 vrs to 6 yrs gin-
seng field with soil texture. Sand loam(©); loam

(5); clay loam(d); moan( e).
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Fig. 3. Changes of stem length and stem diameter in3yrs
to 6 yrs old ginseng field with soil texture. Sand
loam( ©); loam(a); clay loam([1): mean(® ).
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Fig. 4. Comparison of soil aggregation in post and 6 yrs
ginseng field with soil texture. --; Mean, SL;
Sand loam, L; Loam, CL; Clay loam.
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Fig. 5. Comparison of soil porosity in 2,6 yrs old ginseng
field with soil texture. -—: Mean, SL; Sand loam,
L: Loam, CL; Clay loam.
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% Table 2. Correlation between yield of 6 years old ginseng
a and soil physical properties of preplanting soil
2.2} a and 2,5,6 years old ginseng field (only contineou-
2 o sely growing 6 years old ginseng fields)
Fa
= A o Preplanting
° planting ; - .
© 8 ° & <oil 2 5 6
o
o} Sand -0.47" — — —
14l © o 1) Silt 0.42* - — —
: LL Clay 0.48* - - -
. —— - Porosity 0.33 0.32 0.23 0.56*
pre post 2 Jyrs Soil moisture  ~0.08 046 0.04  0.02
. . Bulk densit -0.26 -0.31 -0.: -0.29
Fig. 6. Changes of soil organic metter content in post man- _l Y . 0.21 0.2
agement soil and 2,3 yrs old ginseng field with soil _Aggregatxon 0.50 - - -
texture. Sand loam(); loam(2); clay loam(D); *Significant at p = 0.05 (n = 22).
mean(e).
Table 3. Correlation between soil chemical properties and growth of 3,4,5 and 6 years old ginseng
Soil chemical Missing plant rate Stem length Stem diamete Yield
properties 3 4 5 6 3 4 5 6 3 4 5 [ 6
NH,; +NO; -0.07 0.01 -0.15 0.04 0.03 -037* -0.35 -0.12 -0.29* 0.04 -0.11 -0.58**-0.44*
AV. P205 -0.21 -0.02 0.05 0.08 0.12 0.12  -0.06 -0.46* 0.42**-0.09 0.03 -0.09 -0.14
K -0.09 -0.25 -0.17 -0.21 0.07 -0.10 0.06 0.14 0.03 0.21 .48** 0.06 -0.01
Ca -0.41**~0.19 -0.04 -0.19 0.02 -0.32* -0.25 0.25 -0.32** 0.21 -0.40* 0.02 0.12
Mg 0.10 -0.29 -0.24 -0.23 -0.08 -0.16 -0.10 0.21  -0.39**-0.34% -0.23 -0.03 0.05
Ec 0.04 -0.22 4) 55 — 0.04 -0.18 -0.H — 0.32* () 32% -0, ()h -

3,4,5,6: Ginseng plant age, n = 3:48, 4:39, 5:34, 6:22, *
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Table 4. Multiple linear regression between yield of 6 vears root and physicochemical properties with ages of ginseng

plant
Ages of - . .
ginseng plant Equation of multiple regression F-Value SPRC
preplanting Y =0.535 + 0.045X + 0.027X, - 0.039X3 4.235* X1 0.680"* X,: 0.171
soil R? = 0.643** X3:-0.368
3 yrs Y =-1.042 + 0.025X, + 0.055X, + 0.028X;3 3.09* X;:0.374 Xg: 0.11
~0.503X 4 + 0.002X5 + 0.0005X — 0.841 Xo: 0.475% X7 #0.230
X7 - 0.408Xg+ 0.972Xy - 2.778X 15 X3:0.174 Xg: -0.914**
R2=0.859** Xy: -0.448* Xg4: 0.906**
Xs5:0.140 Xq4: -0.258
5 yrs Y =-0.055 + 0.048X; + 0.036X, — 0.059X3 3.881* X,:0.7217* X,: 0.154
RZ2=0.626** X3: -0.458*
6 yrs Y =-3.021 + 0.0128X; + 0.068X, + 0.038X3 4.147* X1:0.192 X,: 0.554**
R2=0.639** X3:0.255

Y : Yield of 6 years old ginseng. R? = determination coefficient

SPRC: Standard partial regressioncoefficient

X1: Clay, Xy: Porosity, X3: Soil moisture, X4: OM, X5: NH, + NO3, X4: PyOs, X7: Exch-K, Xg: Exch-ca, Xg: Exch-Mg,

X10: EC, *,**: Significant at p = 0.05, 0.01
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Fig. 7. Changes of inorganic-N of ginseng field in soil tex-
ture with ages of ginseng plant. Sand loam(O);
loam(a); clay loam((]); mean(e).
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Fig. 8. Changes of AV P,05 of ginseng field in soil tex-
ture with ages of ginseng plant. Sand loam(o):
loam(a); clay loam(0); mean( ®).
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Fig. 9. Changes Ex-K of ginseng field in soil texture with
ages of ginseng plant. Sand loam(<); loam(s):
clay loam(0); mean(®).

mmbhos
/cm

0.171

0.13F

te ©
ULQQ

|
0.09F

a]
®
Qa

O %

0.051

I X N N

2 3 4 5 yrs

Fig. 10. Changes of Ec of ginseng field in soil texture

with ages of ginseng plant. SL(0): L{a): CILD);

Mean(e®).

ey A R REEES ABMST EARS Ho
B HEe) YEBie] 6AR YRS ABREC] w2
o2 Bt el ol EEES JehAleh

EARR) B g W EE kel AR
Table 37 %ch, EbkEe 3 Catt HEM
gl EARR) lolE 1 s dlE Al WEe
Holmolth, XS 4, SERO MRS 6F
ol MsEe, MRS Cash HEMS: AtHRCl S
ol i kERsrel {rgMTHE A WS Ehig
FHERE SRS K % 3@1‘&"1 Bk, 3, 4GRS
EC o} HEMSE TAERcIo T 3, 65F4R] AR
z8%, 3, 54fRel Ca ¥ 3, 4@*&91 Mg o= B8
pEole gAERmelgtom oAb Kb ES) WEels
o VR B EiE Vel

W %ﬁ%iﬁ@r ﬁ%lﬁi"‘—“— ﬁ*ﬁﬁﬁﬂ‘ii%‘ﬂl

olsh ol

Bbor B4 F%%i [7Art ,‘%—1 bﬁlﬂ]%i L}L vian gl ‘t A



90 FEH - TR - KER e QlAket 3] x|

Table 5. Multiple linear regression between missing plant rate of 6 year old ginseng and physico-chemical properties

with ages of ginseng plant.

Age of ginseng Equation of multiple regression F-value SPRC
Preplanting soil Y| =25.945 + 0.435X; + 0.097X, - 0.029X3 3.657* X;:0.861** X,: 0.162
R2=0.615** X3:-0.338
2 yrs Y =28.99 + 0.45X; + 0.003X, - 0.033X3 3.59* X1: 0.836%* X,: 0.012
R2=0.611** X3:-0.433*
3yrs Y =25.03 + 0.45X; + 0.046X, - 0.045X4 3.91* X;:0.839** X,:0.147
R2=0.628** X3: -0.497*
4 yrs Y, =26.19 + 0.53X; + 0.034X; - 0.046X3 4.71* X;:0.982** X,5: 0.129
R2=0.663** X3: -0.056
5 yrs Y, =30.44 + 0.42X, - 0.031X3 4.94* Xy:0.777** Xpg3: -0.345
R2=0.585**
6 yrs Y =26.66 + 0.298X,; + 0.101X, 4.07* X;1:0.553** X5: 0.131
R2=0.547**

Y;: Missing plant rate of 5 yrs old ginseng, R2: Determination coefficient, SPRC: Standard partial regression coeffi-
cient, X,: Sand, Xy: NHy + NO3. X3: P205, *,**: Significant at p = 0.05, 0.01
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