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Abstract

In order to increase the production of ginseng, a cultural experiment was carried out

under different types of natural forest condition. Seedlings were transplanted with three
spacing (70,90 and plants per 1.62m?) under the broad leaved, needle and mixed

forest. The obtained results are as follows.

1.
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Growth of aerial part of ginseng plant.

Vegetative growth under forest condition of very poor as compared with ordinary
cultivation, but there was no significant in number of leaf and leaflet.

Stem diameter and stem length under the different forest types were a little differ-
ence. However petiole length and number of leaflet showed an increasing trend in
broad leaved forest as compared with other forest types.

The withering date of aerial part of ginseng plant in the needle forest was later
than of others.

Fresh weight of ginseng root per plant was decreasing in the order of broad leaved
forest, needle and mixed forest, needle and mixed forest respectively. However the
root weight was much smaller than that of ordinary cultivated one.

No big difference was observed in the growth of both aerial and root among the
planting density.

Nitrogen content in ginseng root under forest was lower, but calcium content in
root was higher than that of ordinary one.

Fat and fiber content of ginseng root under forest showed higher than that of or-
dinary one.

The saponin content of ginseng root grown under forest condition was higher than

that of ordinary ginseng root. According to high performance liquid chromatogram
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of saponin, only difference from ordinary cultivated ginseng root was that ginseno-

side Re showed higher peak than ginsenoside Rg.
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Table l Chdracterlstlcs of treatment condmon with different forest type.

Forest Ages of Hexght of Dlstance be Crown den Slope

Treatment type tree tree tween trees sily index direction
(year’s old) (Meter) QMeter) (%)
Broad Qak tree 45 20~25 3~6 73 North below 10°¢
leaved
forest
Needle Pine nut 47 20~25 4~5 80 East to north
forest tree below 10
Mixed Oak and 45~60 20~25 3~5 82 North to east
forest fir tree below 10°
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HiE, 2REL Waksman By, Fusarium sp.= PCNBE:i#hE, Erwinia sp.= BTB
EHE £% £H, 22 Y9 e BEsdch

3) ZtE> DM-28@EA WES #AIAR, FRAET FRBMA A 200m Hol A
EY PHRRARBAA WET BEHE FAIAL.

4. REKT SAHZE

9 B BT KEE W14 £2 F& BRESZ Riowkz 7| Zo] KT ot 2A U
Bretel 80°Ce| A HEME] A 48R:R) RE oS 20meshz  FEstel STRME I3
o, 7

D BT a7

ZFE RAK 1.5gr% Rt  Kjeldahl method¥ 2 E&e 9> HHRDS #¥ 1.5gre
Tenary Solution (HNQ, : HCIO, : H,SO,=10:4:19 BAK L2 BAOoWME SF+5 3
A, 50mlz FRSE FRSET H5ha . @S Ammonium meta Vanadateik'® 0 2 [
aEgEsd = K, Ca, Mg, Fe, Mn, Cu, Zn& Flame emission atomic absorption Spectro-
photometer(model: Varian AA-175)% 1/, MEBE RAeHHHE, Hihe FFRESES
= ERESH

2) —#Rare Y

ZF-e Auto-analyzer B S FIRS HBSTOE EESA T MIEWS A Etherz
st Hige FAE A4, ERsEch Mg HMENERE ABE 0.255N9] &
AbgAz 0.313N8] YEEERRSE B Soux vejAeA] 3Fke W A& A
BEe = FEIGA.

3) A% Extract @ Saponin 482 ¥ 20gre A 2o A methanol2 #HiHste] Water
Bath(7k#® 60~70°C)oll ] Rotary evaporator® 714} %% A7 methanol extract® 3tg =
Total Saponin &&& Fig. 13 - HEPog il SRty R—fFEHelA 2shs3Fst
o BESI

4) Saponin pattern H#gE 4y@f= T-Saponing 5% methanol Solutione 2 wHE #
Waters associates model 244 HPLCE {ERSIS ol 9} 72 ko 2 @Y Saponing &
Pattern-& Ferst4 o}
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Flow rate: 2.0 ml/min
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Fig. 1. Extraction Procedure of Saponins
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Table 2. Some meteorological condition during the growing period of ginseng.

Month

Factors\x\ a VYear S April May June July August  September
AN . e
Total 1977 204.2 61.2 39.0 390.7 159.8 100. 0
precipitation 1978 15.7 29.8 429.2 249.3 353.0 92.7
(mm) 1979 175.7 102.6 456. 3 280.0 311.6 48.6
Mean 1977 12.9 18.0 23.4 26.5 24.9 21.9
temperature 1978 12.6 19.7 22.4 26.7 26.2 21.2
G 1979 10.8 16.5 21.6 23.8 24.8 19.5
Min 1977 3.4 7.7 14.5 20.3 16.6 14.1
temperature 1978 1.4 6.9 14.0 20.9 19.7 12.7
(*C) 1979 3.6 6.2 15.7 18.6 18.7 11.2
Table 3. Physical and chemical properties of soil.

\\\ Item pH Total N Org. AV. Exchangeable Soil
Forest \\ matter P:0s K+ Ca*tt Mg**  texture
type TS (1BH0) (%) (%)  (ppm) (m.e./100g)

Broad leaved forest 5.3 1.21 4.5 30.4 0.35 3.3 1.1 SL
Needle forest 4.9 0.14 3.8 20.6 0.38 2.2 0.7 L
Mixed forest 51 0.17 3.9 28.4 0.32 1.8 0.6 L
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Table 4. Relative light intensity under different forest type during growing period.

Forest type Date April 3 June 1 August 4 September 2
Broad lcaved forest 63.5% 3.5% 3.9% 3.7%
Needle forest 3.5 2.8 3.0 1.9
Mixed forest 9.4 2.1 2.4 1.7
Total light intensity 85, 000Lux 90, 000Lux 80, 000Lux 90, G00Lux

Table 5. Number of Microorganisms detected from soils of different forest types and

ordinary ginseng field
(dry soil basis)

; Fusarium Erwinia Total Bacteria Total Fungus
Forest type sp. X 10%/gr sp. X 10%/gr x 108/gr x 10%/gr
Broad leaved forest 3.5 21.9 41.5 8.8
Needle forest 2.9 13.1 30.6 8.2
Mixed forest 2.9 24.7 34.3 8.8
Ordinary field* 5.9 33.1 71.8 10.4

*1 year old ginseng field at Jeung Pyung Experimental Station,
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Table 6. Percentage of emergence and insect damage of 2-year old ginseng plant

Forest type Broad leaved Needle forest Mixed forest
Iiem forest
Emergence (%) 814 519% 67%

Insect damage 6.3% 2.4% 1.3%

*Investigation was made on April 25.
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Table 7. Characteristics of aerial portion of ginseng plants according to plant

density and forest types (2-year old plant)
Item Stem Leaf Leaf No. of No. of
Forest Plant Length Length Wide Leaves Leaflet
type density (cm) (em) (cm)

Broad 70 8.90 9.13 4.23 2.27 10.93
leaved 90 7.70 8.32 3.95 2.20 10.73
forest 110 7.96 8.92 4.31 2.14 10. 64
Mean 8.19 8.79 4.16 2.20 10.77
70 8.28 8.23 3.78 2.33 11. 40
Needle 90 8.90 8.92 4.10 2.27 10. 80
forest 110 8.98 8.23 3.93 2.20 10. 53
Mean 8.72 8.46 3.94 2.27 10.91
70 8.86 8.99 4,27 2.33 10.87
Mixed 90 8.18 9.57 4.48 2.00 10. 27
forest 110 8.13 8.69 3.99 2.20 10. 47
Mean 8.39 9.08 4.25 2.18 10. 54

Table 8. Characteristics of aerial portion of ginseng plants according to plant

density and forest types. (3-year old plant)

Item Stem Stem Petiole Leaf Leaf No. of No. of

Forest Plant diameter length length length wide leaves leaflet

type density (mm) (em) (cm) (cm) (cm)

Broad 70 0.33 16.82 6. 59 9.66 3.81 3. 46 18.27
leaved 90 0.27 15.41 6. 05 8.35 3.29 3.31 17. 07
forest 110 0.31 16. 58 5.91 8.41 3.21 3. 66 19. 60
Mean 0. 30 16. 27 6.18 8.81 3. 44 3.48 18.31
70 0.28 17.43 5.62 9. 00 3.53 3.27 17. 00
Needle 90 0. 26 15. 00 4.87 7.90 3.05 3.30 16. 50
forest 110 0.26 15.28 5.13 8.05 3.28 3.06 15. 80
Mean 0.27 15.90 5.21 8.32 3.29 3.21 16. 43
70 0. 30 16. 36 5. 67 9.52 3.69 3.20 16. 06
Mixed 90 0.30 17.72 5.89 9. 46 3.51 3.26 15.33
forest 110 0.30 15. 56 5.89 8.66 3.43 3.00 13.92

Mean 0.30 16. 55 5.82 9.21 3.54 3.16 15.10
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Table 9. Characteristics of aerial portion of ginseng plants according to plant

density and forest types. (4-year old plant)

Item Stem Stem Petiole Leaf Leaf No. of No. of

Forest Plant diameter Length  Length Length  Wide Leaves  Leaflet

type density {mm) (em) (em) (em) (em)

Broad 70 0. 36 21.00 7.30 10. 20 4.20 3.80 20.30
leaved 90 0.34 20.90 7.06 9. 36 3.59 3.80 19. 80
forest 110 0.31 20. 50 6.82 8.79 3.48 3.70 19.10
Mean 0.34 20. 80 7.06 9.45 3.76 3.77 19.73
70 0. 34 22.40 6.28 9.78 3.72 4.00 20. 00
Needle 90 0.30 19.50 5. 86 8.17 3.31 3.70 18. 50
forest 110 0.31 21.07 5.69 9.01 3.56 3.90 19.50
Mean 0.32 20.99 5.94 8.99 3.53 3.87 19.33
70 0.31 18. 50 5.91 9.58 3.80 3.70 18.60
Mixed 90 €. 31 19.94 6.11 9.71 3.82 3.80 19.10
forest 110 0.31 18.54 6.38 9.22 3.63 3.70 18. 50
Mean 0.31 18.99 6.13 9. 50 3.75 3.73 18.73
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Table 10. Withering date of aerial portion under different forest type.

Forest type Age Withering date
Broad leaved forest 2 Sept. 20.
Aug. 15.
July. 20.
Needle forest 2 Oct.
3 Sept.
Aug. 1.
Mixed forest 2 Oct. 2.
Aug. 20.

July. 25.
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Fig. 2. Characteristics of aerial portion of ginseng plants in ordinary and forest field condition.

Table 11. Number of multistem and dormancy bud in gmseng plant

Forest type Frequency of multxstem(,o) No. of dormancy(ea)
Age Under forest QOrdinary field Under forest Ordinary field
1.27 1.95 2.98
1.89 2.38 2.68

4 0 13.45 2.80 2.43
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Fig. 3. Characteristics of root growth according to plant density and forest types.

Table 12. Infection rates of diseases and nematodes of ginseng root
in different forest types.

(4-year old plant)

Forest type

Plant density

Missing plant
g,

Disease index* Nematodes infected

plant {%)**

(plant/1. 62m?) (%)
Broad leaved forest 70 31.4
90 31.1
110 35.5
Mean 32.7
Needle forest 70 27.2
90 21.1
110 30.0
Mean 26.1
Mixed forest 70 32.9
90 28.9
110 31.8
Mean 31.2

0.45 20.0
0.18 16.1
1.00 25.9
0. 54 20.7
0.12 74.5
1.08 100. 0
0.14 73.6
0.45 82.7
1.14 44.2
0.12 91.8
0.18 100.0
0.48

8.7

0; normal, 1; below 2025, 2;20~50%, 3; over 50%
**Nematodes observed in this experiment were belong to Meloidgyne sp.

*Disease index indicates rate of red-discoloration with following criteria
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Fig. 4. Characteristics of ginseng root cultivated in ordinary and forest field condition.
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Table 13. Chemical composmon of gmseng root in different method of cultivation.

Culti- Com
vated ponents Total-N P05 K Ca Mg Fe Mn Zn Cu
place Age 4 SR —
Under 2 1.82 0. 45 1.59 0.16 0.21 i68 43 21 8
forest 3 1.64 0.52 1.46 0.21 0.15 283 22 16 7
4 1.53 0.47 1.42 0.25 Q.20 318 44 20 10
Ordinary 2 2.11 0.62 1.67 0.15 0.20 213 20 22 15
ginseng 3 2.08 0.62 1.33 0.18 0.20 217 54 24 17
field 4

2.18 0.50 1.35 0.22 0.20 213 34 12 16
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Table 14. Proximate composition of ginseng root cultivated in ordinary

and forest field condition.

Total sugar based on

Age
reducing sugar(%)

Field condition

10.33
12.
9.98
6. 96
7.59
10. 65

Forest field

75

Ordinary field

W N e W

Crude fat

Crude fiber

(%) (%)
0.92 6. 67
1. 10 7.59
1.44 10. 05
0.88 5.40
0.95 5.99
0.83 7.05
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Fig. 7. Differences of saponin patterns from 4-yearold root
cultivated under the ordinary and forest field condition.
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Table 15. Comparison of saponin and methanol extract content of ginseng
root cultivated in ordinary and forest field condition

erld condmon Age 70% methanol extract Saponin

(%) (%)
Forest ﬁeld 2 40.35 7.48
3 42.62 8.21
4 4]1. 21 8.97
Ordinary field 2 38. 34 6.72
3 39. 66 7.08
3 40. 07 6. 96
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