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Effect of Growth Light and Planting Density on Yield
and Quality of Panax ginseng C.A.Meyer

Hoon Park*, Jong Hyuk Yoon*, Jeung Su Byen* and Byung Goo Cho*

ABSTRACT

Effect of growth light intensity (5% and 20%) and planting density (40, 56, 90/33m2) on yield and red

ginseng quality was investigated in a sandy loam field of ginseng plantation. High growth light intensity had

no effect on yield and quality but decreased stem length, leaf area and chlorophyll content and increased

specific leaf weight. The optimum planting density was 64/3.3m? for both yield and Heaven + Earth grade

(HE grade) of red ginseng. HE-shape ginseng rate showed significant positive correlation (P=0.01) with HE

grade rate.
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Table 1. Growth status of ginseng plant(6th year) grown under different light intensity and planting density.

Relative Light Intensity (%) 5% 20%
Planting density (plant/3.3m2) 40 56 90 Mean 40 56 90 Mean
Missing plant (%) 20 26 31 26 19 30 31 217
Stem length (cm) 33.0 33.4 35.0 33.8 33.0 33.9 33.4 33.4
Stem diameter (mm) 9.04 9.04 9.86 9.43 8.42 9.12 8.64 8.73
Palmated leaf (ea/plant) 4.94 5.14 5.06 5.05 5.06 5.06 5.06 5.06
Leaf length (cm) 15.7 16.6 16.3 16.2 15.3 15.7 14.7 15.2
Leaf width (cm) 6.72 6.98 6.71 6.80 6.47 6.69 6.34 6.50
Length/width 23.4 23.8 24.3 23.8 23.6 23.5 23.2 23.4
Leaf area (cm? /plant) 1120 1115 1170 1135 1032 1035 1084 1050
Leaf weight (g/plant) 19.4 19.2 18.7 19.1 17.5 18.1 18.2 17.9
Leaf area index (m? /mz) 2.17 2.84 4.40 3.14 2.00 2.45 4,07 2.84
Specific leaf weight (mg/cm?) 17.3 17.2 16.0 16.8 17.0 17.5 16.8 17.1
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Table 2. Contents of chlorophyll and water in P. ginseng leaf(6th year) grown under different light intensity

and planting density.

Relative Light Intensity (%) 5% 20%

Planting density (plant/3.3m2) 40 56 90 Mean 40 56 90 Mean
Chl a (mg/g F.W) 1.45 0.92 1.05 1.14 0.97 0.92 0.82 0.90
Chl. b (mg/g F.W) 0.64 0.42 0.48 0.51 0.44 0.41 0.38 0.41
Total Chl (mg/g F.W) 2.09 1.34 1.53 1.65 1.41 1.33 1.20 1.31
Chl. a/Chl. b 2.27 2.19 2.19 2.22 2.20 2.24 2.16 2.20
Leaf moisture (%) 80.0 79.6 79.3 79.6 79.7 79.1 80.4 79.7
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Table 3. Yield and root weight (6th year) and diseased rate of P. ginseng grown with different light intensity

and planting density.

Root weight (g/plant)

Root yield (g/3.3m?)

Light Planting Yield Missing
in?;:)sity (plgiltl/sgt};m 2 (kg/3.3m?) r((;‘c:)t glr-:de grla;ge grla‘ge scabrous rusty rotten
40 1.54 326 466 856 672 167(2.7) 0 (0) 0 (0)
5% 56 2.03 290 448 880 693  11%(L7) 0 (0) 6(0.1)
90 2.40 36.0 39.8 91.2 66.5 87(1.7) 0 (0) 0 (0)
40 1.70 16.4 477 919 67.5 37(0.5) 0 (0) 7(0.1)
20% 56 1.91 35.2  53.7 865 69.6 244(3.3) 0 (0) 3%0.9)
90 2.44 329 356 889 603  134(2.3) 11(0.3)  11(0.1)
( ): number of plant
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Table 4. Effect of growth light intensity(GLI) and planting density(PD) on quality grade of ginseng root.

GLI PD 1 2 3 4 5 Others
(%) (Plant/3.3m?) W N w N w N W N w N W N
40 45 1.6 31.0 164 100 6.6 280 26.3 23.0 46.6 3.5 2.5
5 56 1.5 0.6 33.9 16.2 3.8 2.8 21.7 193 325 564 7.5 4.8
90 2.7 1.0 38.7 14.9 2.9 35 266 231 233 3536 5.8 3.9
40 0.8 0.3 334 172 8.6 47 300 29.2 230 459 4.2 2.7
20 56 5.9 2.8 329 223 26 2.1 17.8 21.1 232 36.7 176 150
90 2.8 0.7 18.3 7.3 42 20 351 255 307 579 8.9 6.5
W: Weight base N: number base unit; %
Table 5. Effect of growth light intensity(GLI) and planting density(PD) on red ginseng grade, @
(4
RG Heaven Earth Fine Others
GLI(%) 10 20 10 20 10 20 10 20
40 0 0 6.6 7.4 21.9 27.9 71.5 64.7
P 6 03 0 10.5 78 255 327 63.7 59.5
(plant/3.3m") 90 0 0.2 7.0 5.0 27.0 25.7 66.0 69.1
59 el 56 tRE 7T FEe) fA glo] RihFEZo) %A 56F7F 7HE =2 e moFe]l 40
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Fig. 2. Relation between high quality ginseng ratio
and planting density (PD).
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Table 6. Red ginseng quality in relation to growth light
intensity (GLI) and planting density(PD),

GLI PD L.s.D
(between PD)
(%) 40 56 90 0.01 0.05
Heaven + Earth 5% 37.9 43.9 36.4
grade in shape 20% 42.9 49.0 29.4
mean 40.4 46.4 32.9 NS 12.54
Heaven + Earth 5% 6.5 12.1 6.9
grade of Red 20% 7.2 1.7 5.2
ginseng mean 6.9 9.9 6.1 3.01 2.07
5% 5.0 29 2.2
Inside cavity 20% 1.8 3.6 1.7
mean 3.4 33 2.0 NS
5% 19.1 31.1 205
Inside white 20% 23.1 47.9 25.6
mean 21.1 39.5 23.1 NS 12.97
5% 12.7 124 7.4
White skin 20% 14.5 16.7 5.8
mean 13.6 1.46 6.6 5.90 4.05
5% 3.2 23 22
Cracking 20% 3.7 53 20
mean 3.5 3.8 2.1 NS
4t =0.661
8 p=0.01
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Fig. 3. Relation between Heaven + Earth grades in
red ginseng and in shape of fresh ginseng
grown under different growth light intensity
and planting density.
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