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Crop Rotation of the Korean ginseng
(Panax ginseng C.A.Meyer) and the Rice in Paddy Field.

Jae Seong Jo, Choong Soo Kim and Jun Yeon Won

ABSTRACT : The crop rotation of rice and ginseng in paddy field has very important meaning be-
cause up-land field suitable for ginseng cultivation is now being insufficient day by day in main ginseng
production area. This studies were conducted to define basic problems related to ginseng cultivation and
replanting in paddy field.

In Keumsan district, the most serious problem on ginseng cultivation in paddy field was excess of min-
eral salts left behind in the soil of rice cultivation. The amounts of organic matters, CEC and the mineral
elements including potassium were higher in the soil of paddy ginseng field compared to those of upland.

Plant growth of 3 and 4 year old ginseng and root yield of four year old ginseng cultivated in paddy field
of 1st and replanting were not decreased compared to those of 1st— planting of up —land field, but those
were significantly decreased in replanted compared to those of first planted upland field.

Crop rotation with ginseng and rice in paddy field seemed to be a good way to avoid hazards of con-
tinuous cropping of ginseng with it's outyield of root and less infection of diseases.

Amounts of crude saponin and ginsenosides of ginseng cultivated in paddy field were not differ from
‘those of upland field.
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Materials for basal dressing (* : straw) Problems for ginseng cultivation
Fig. 1 Basal dressing material by farmer’s base in Fig. 2 The problems for ginseng cultivation by
ginseng field. farmer’s base in paddy field.
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Table 1. The chemical composition of the soil in ginseng field.
Pattern of EX-Cation {me/100g)
cultivation pH  OM(%) PO, K Ca Mg Na CEC
Paddy ist-plant 4.9 1.7 190. 8 0.17 1.62 0.58 0. 09 5.86
re-plant’ 4,7 2.0 152. 8 0.30 1.76 0. 66 0.12 7.36
Upland re-plant™ 4.8 1.2 252.8 0.16 0.96 0.36 0.07 5.64
* Ginseng was replanted after rice cultivation for 4 years.
** (Ginseng was replanted after 7 years crop rotation.
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Plant growth of the ginseng at paddy.
Fig. 3 Opinion of plant growth and root yield of the
ginseng cultivated paddy field compared to

those of upland by farmer’s base.

& 2 o A2 B DAu o] A vty 134 Qatol tiste] AE = FEoNA 2z A &Kol
9 uhgAsh 2AG A Bk sty mE 29 AAES YRR AR 2
= 93] 71. 8% & 2RS4t (1"/‘ -33x) o] AL ZABIEE v O Ade - 294
FGAEEA G LA e gle 3dA 2 B wpeh 2t
Table 2. Plant growth characteristics of 3 and 4 years old ginseng cultivated by different condition
of first and replanting in paddy and up-land field.
Front-Row Middle-Row
Pattern of
Age Stem  Stem Leaf Leaf Stem  Stem Leaf Leaf
cultivation length  diam. length  width length diam. length  width
m)  (mm) (m) (mm) (m) (mm) (m)  (mm)
3-years Paddy lst-plant 18.1a 3.54a 9.%a 4.6a 18.3a 3. 26a 9.0a 4. 4a
re-plant  18.2a 3.50a 9.1a 4.2a  18.8a 3.23a 8. 5a 4.0a
Upland Ist-plant 18.8a 3.73a 9.7a 4.5a 18. 1a 3.34a 9.2a 4. 3a
re-plant 16.4b 2.20b 6. 4b 2.7b  17.6a 2.50b 7.0b 3.0b
4-years FPaddy Ist-plant 37.5ab 6.16a  14.5a 5.8a 36.2ab 6.22a 14.9a 5.7a
re-plant 32.9b 6.12a 13.1b 5.2a 32.8b 5.90a 13.2b 5.1b
Upland lst-plant 38.9a 6. 05a 13.0b 552 36.8a 6.15a  13.5b 5.0b
re-plant 23.2¢ 3.40b 9.3c 4.0b  20.2c 3.18b 9. 2c 3.9
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Fig.4 Opinion of diseases occurrence by farmer’'s

base in ginseng cultivated paddy and

upland field.
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Fig.5 Opinion of insect injury by farmer’s base in
ginseng cultivated paddy and upland field.
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Table 3. Root growth and yield of the 4 - year
old ginseng cultivated by different
condition of first and re —planting in
paddy and up — land field.

Root Root Root Yield
length diam. weight (kg/
(m) (em) (g  kan)
Paddy 1st-plant 6.57 2.25 26.3 2.32
re-plant 6.21 2.02 24.4 2.12

Upland 1st-plant  6.45 2.34  27.2  2.43
re-plant  6.39 1.85 21.6 1.84

Pattern of
cultivation
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Fig.7 Opinion of plant growth and root yield of
ginseng due to replant by farmer’s base in
paddy and upland field.
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Table 4. Relation between leaf discoloration and
missing plants by different cultivation
of first and re-planting in 4 year old
ginseng paddy and upland field.
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Table 5. Ginsenosides content of the ginseng root cultivated in paddy and upland field. (%)
(7}
Field of ginseng Crude Ginsenoside
cultivated saponin Rb, Rb, Re Rd Re Rf Rg, Rg,
Paddy 6.30 0.69 0.41 0.47 0.22 0.64 0. 06 0.56 0.06
Upland’ 6. 40 0.71 0.42 0. 37 0.21 0.63 0. 06 0.60 0.08

* : Data from Jeung-pyeong experiment station

Table 6. Chemical composition of the paddy soil after ginseng cultivation.

Kind of Ex-Cation {me/100g)
paddy field pH OM (%) K Ca Mg Na CEC
After ginseng cultivation 6.3 1.6 0.22 2.3 0.6 0.07 5.4
Normal paddy 5.8 1.9 0.30 3.8 1.4 0.12 8.8
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Table 7. Plant growth and grain yield of rice in ginseng and rice cultivated paddy fieid.

Culm Panicle  Panicle 1000 Grains  Maturing Grain

Kind of paddy field length length number Grain per ratio yield
(cm) {em) per m {g) panicle (%) (kg/ha)

After ginseng cultivation 73 19 437 21.5 81.2 92 4,930
Normal paddy 75 19 423 21.1 83.9 92 4, 810
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