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Comparison of Growth Characteristics, and Extract and Crude Saponin Contents in
4-Year-Old Ginseng Cultured by Direct Seeding and Transplanting Cultivation

Sung Woo Lee, Seon Woo Cha, Dong Yun Hyun, Young Chang Kim, Seung Won Kang, and Nak Sul Seong’
National Institute of Crop Science, RDA, Suwon 441-857, Korea.

ABSTRACT : This study was carried out to compare growth characteristics, and extract and crude saponin contents of 4-
year-old ginseng cultured by direct seeding and transplanting cultivation at several farms of the main producing district,
Geumsan and Eumsung. Though root weight per plant of direct seeding cultivation was lower than that of transplanting cul-
tivation, but yield of the former was higher than that of the latter owing to high rate of survival plant and Leaf Area Index.
Dry matter partitioning ratio of direct seeding cultivation was high in primary root and low in secondary root because direct
seeding cultivation elongated the length of primary root, while it suppressed the growth of secondary root. Ratio of rusty
root was decreased in condition of direct seeding cultivation, while the contents of extract and crude saponin were lower

than that of transplanting cultivation.
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Table 1. Soil texture and chemical properties of investigated field.
. Cati I*/kg™)
) pH OM P,Os Ex. Cation(cmo EC
Treat. Region Texture (1:5) (g/ke) (me/ke) " o v (ds/m)
GS1” Sandy loam 4.6 27 173 0.28 5.90 1.40 0.62
GS2 Loam 5.0 18 438 0.09 6.70 1.30 0.22
Direct seeding ~ GS3 Silty clay loam 4.7 5 408 0.26 8.63 2.14 0.42
ES1 Sandy loam 5.4 18 626 0.77 4.30 1.20 0.41
ES2 Loam 4.8 17 766 1.13 2.29 0.74 0.50
GS1 Sandy loam 5.7 12 71 0.59 6.29 3.05 0.42
GS2 Sandy loam 6.8 8 201 0.31 7.56 1.98 0.19
Transplanting GS3 Loam 5.3 18 40 0.15 5.00 1.20 0.22
ES1 Sandy loam 5.1 13 58 0.46 5.81 1.98 0.33
ES2 Loam 5.2 15 376 0.83 4.21 1.64 0.45

tnvestigated date : April 28, 2003, D GS: Geumsan, ES: Eumsung

Table 2. Comparison of growth characteristics and yield by direct seeding and transplanting cultivation in 4-year-old ginseng.

No. of

. survival Rate of Fresh root Fresh Length of Diameter of Rateof Rate of rusty
Treat.  Region plant per survival LAl wt.perplant rootwt.  primary  primary DL oot (%)
33 18 plant (%) (2 (kg/3.3 m) root (cm)  root (mm)
GS1? 87.3%x5.0 455+26 1.6+0.1 20.1x3.2 1.73x0.2 8.2+0.2 26.2+14 32.1x0.7 8.6x0.3
GS2 95.1x14.1 49.6x7.4 1.5x0.1 19.7£2.3 1.84%0.1 10.8£0.5 20.7x0.7 19.2%+1.5 6.5+0.1
. GS3 89.8+104 49.6+6.0 1.4+0.1 28.7%x6.5 2.53x0.3 8.1+1.8 27.5+3.2 357x11.7 3.8%1.3
seDe”;;fltg ES1 96.3=1.5 50.2+0.8 2.0x0.1 20.4x4.2 1.96x04 9.4+03 24.0+1.5 25.6*x09 27.5x25
ES2 78.0+x9.0 46.3+54 2.2+0.1 46429 3.61+0.3 95+0.2 233x1.0 24505 2.7+x0.3
Aver. 96.3+7.3 48.2x22 1.7x0327.0x11.5 2.3*x0.8 9211 243x2.7 27.4%6.5 9.8+10.1
C.V. 8.2 4.5 19.0 42.7 33.3 12.2 11.0 23.8 103.1
GS1 64.2+44 87.4x49 1.0x0.1 25.7+x0.8 1.65+0.2 6.1+£0.7 25.0*+10 41.1x2.8 14.8*+3.6
GS2 543x1.5 86.0£12.11.1%+0.1 44.0+5.2 2.39+0.3 7.8+09 283*14 36.5*x35 2.8+x0.9
GS3 52.8+4.7 78.8+5.0 1.1x0.1 28.0x0.4 1.48%+0.1 53+04 24.1%1.2 458=%53 52.3%+19.7
pgirt‘isr;g ESt 50.6+5.0 89.7+7.8 1.3%0.2 433+14 21903  7.1%+0.6 262%20 37.1x1.8 34.4%8.8
ES2 60.5+2.2 86.4+3.1 1.6+0.1 45.1+3.8 2.73+x0.3 7.2+0.2 22.8+1.7 31.6x29 5.9+0.6
Aver. 56.5+5.7 85.7x4.1 1.2x0.3 37.2%£9.5 2.1+0.5 6.7t1.0 253+21 384=53 22.0x209
C.V. 10.0 4.8 234 25.5 24.8 14.8 8.3 13.8 95.0
LSD(5%) 12.51 10.77 0.15 6.39 0.43 2.76 1.37 7.65 12.25
D GS: Geumsan, ES: Eumsung
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Table 3. Comparison of dry matter partitioning ratio of root by direct seeding and transplanting cultivation in 4-year-old ginseng.

Dry matter weight (g/plant)

Dry matter partitioning ratio (%)

Region
Rhizome Primary Second Third Rhizome Primary Second Third
Gs1” 0.45x0.1 9.25+2.0 1.85x0.1 1.10=0.1 3.6x0.2  72.8x31 14.9x22 8.8+0.7
GS2 0.40+0.1 7.65x0.1 1.35x0.1 0.85=0.2 3.9=x01  746=16 13.2x03 8.3=x1.3
Direct GS3 0.69+02 119330 5.32x24 1.79+04 3.7x01  65.3%107 21.2x106  9.7x0.6
seeding ES1 0.40=x0.1 9.50+25 1.35+0.2 0.95+03 3.3x01 77.7x08 11.2x08 7.8+0.1
ES2 0.48+0.1 10.09x16 1.80+£04 0.62=0.2 3.7x03 77.5%3.0 14.0%34 4.7+0.7
Aver. 0.48+0.12 9.7+x15 23x17 1.1x04 3.7+£0.3 743x3.8 141x2.2 8.0x2.0
CV. 249 16.0 72.2 41.6 7.0 5.1 15.8 25.3
GS1 0.49=x0.1 9.56x0.5 4.58+1.1 1.65=0.3 3.0x02 59.0x46 279x41 10.1x08
GS2 0.57+€0.1  12.98+19 7.02+03 1.77+0.5 2.6+02 58.0x2.8 31.7x238 7.8%1.5
Trans. GS3 0.38+0.1 6.84+04 257+03 1.39=01 34+03  61.2x25 23.0x25 12.4x05
planting ES1 0.52+0.1 9.87+2.3 5.30x14 1.62x03 3.0=02 57.1x45 30.6x45 9.4+0.6
ES2 0.75x0.1 9.97x0.7 3.67x1.1 0.58=0.1 5.0x05 67.0x42 24.1=x42 3.8=03
Aver. 0.54x0.14 9.8+22 46x17 1.4+0.5 3.4x09 60.4x+4.0 27.5%3.8 8.7+3.2
CVv 24.9 221 36.4 34.3 27.8 6.6 13.9 36.6
LSD(5%) 0.15 1.93 117 0.26 0.49 4.86 2.28 1.50
D CS: Geumsan, ES: Eumsung
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Table 4. Comparison of crude saponin and extract contents by direct seeding and transplanting cultivation in 4-year-old ginseng.

Extract contents (%)

Crude saponin contents (%)

Treat. Region - -
Primary root Lateral root Primary root Lateral root
GS1” 16.4+0.1 26.1+0.1 3.1+0.1 6.920.1
GS2 19.4+0.1 24.3+0.1 3.2+0.2 6.7+0.1
GS3 22301 30.3+0.1 3.1+0.3 6.3+0.2
Direct seeding EST 19.0+0.2 25.7+0.4 2.6x04 6.5+0.3
ES2 30.2x0.7 32.4+0.1 4.2+0.1 4.8+0.4
Aver. 21.4x53 27.7*x3.4 3.1+0.7 6.20.8
CV. 24.8 12.4 20.8 12.6
GS1 21.3x01 26.9+0.4 3.6+0.4 6.5+0.3
GS2 19.9+0.6 31.6+2.1 3.7%x0.5 6.2+0.2
GS3 19.1+0.9 24.4x0.8 3.5+0.1 6.70.1
Transplanting ES1 17.6+1.8 24.1+0.7 4.4x0.5 5.8x0.1
ES2 33.2x0.1 35.4+0.6 3.4+0.1 6.0x0.4
Aver, 22.2+6.3 28.5*+4.9 3.7x04 6.2+0.4
C.V. 28.4 17.2 10.7 5.8
LSD (5%) 1.65 1.70 0.70 0.62

D GS: Geumsan, ES: Eumsung
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