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' ABSTRACT

Three kinds of shading materials, styrol-foam
board, pine board and polytex, were examined and
compared with ordinary shading, and the effects
of light intensity and the temperature under the
shadings on the photosynthesis and the root growth
of the Korean ginseng were studied to improve the
shading on the ginseng field.

The amounts of photosynthesis of the ginseng
leaves at 20°C were significantly larger than those
at 30°C in the same light intensity.

At 20°C, the maximum photosynthesis occured
at 35,0001ux, but at 30°C, the amount of photosyn-
thesis was rapidly reduced by higher light intensity
over 26,200 ux. The best root growth occurred under
the polytex shading and the styrol-foam board shading
was also effective for ginseng growth. Under the
ordinary shading, the root growth of ginseng planted
on rear line
foam or the polytex shading, the root growth showed
little difference between the ginsengs planted on
rear line and front line.
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Table 2. Meteorological conditions under the shadings. 1979,
Common Styrol - foam Pine - board Polytex
Monthl shading shading shading shading
Y M.T. Hum M.T. Hum M.T. Hum M. T. Hum
(C) (%) C) (%) ) (%) C »
Early 24.5 71 26.7 68 24.8 73 27.2 66
June Middle 26.4 70 27.2 65 27.5 71 27.9 66
Late 26.8 79 21.5 75 27.9 78 28.9 72
Early 274 78 29.2 63 30.2 67 29.0 69
July Middle 26.8 71 27.6 68 27.8 75 28.1 70
Late 311 75 31.9 68 32.6 (4! 321 71
Early 30.4 96 30.9 73 30.9 73 31.4 71
Aug. Middle 31.5 74 32.0 72 316 73 32.0 74
Late 28.2 70 290.1 66 29.5 66 29.3 63
Sep. Early 22.5 87 25.9 67 26.6 65 26.1 61

Note ; M.T. : maximum temperature

Hum : humidity
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Table 3. Diurnal change of water content in ginseng

leaves. (unit : %)
Time  Common S35 s poyue
shading shading shading shading
8:30 77.8° 75.2¢ 74.4% 74.4¢
13:30 4.4 74.3 741 73.1
16:30 738 73.9 73.0 72.9
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Fig. 1. Effect of shading meterials on the nitrogen
content in ginseng leaves.
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Fig. 2. Relationship between light intensity and
nitrogen content in ginseng leaves.

Table 4. Effects of the shadings on the Chlorophyll content of ginseng leaves. 1979,

(unit: mg /Fw.g)

3-year -old - root

4-year -old -root
Treatment Totd a B Towl 2 b
Common shading 2.69b* 1.83a 0.86b 3.13a 2.06a 1.07a
Styrol - foam shading 2.98a 1.95a 1.03a 3.26a 2.12a 1.14a
Pine - board shading 1.87c¢ 1.27b 0.60¢ 2.56b 1.70b 0.86b
Polytex shading 1.55¢ 1.06b 0.49¢ 2.00¢ 1.35¢ 0.65b

* Means within column followed by the same letter are not significantly different at the 005

level of probability according to DMR Test.
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Fig. 3. Relationship between Chlorophyll content
and photosynthesis .
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Fig. 4. Effect of the light intensity and the tempera-
ture on the photosynthesis of ginseng leaves.
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Table 5. Effect of the shadings on the root diameter increased for one year. 1979,

(unit : m)
Plant Comgnon Styrol - foam Pine - board Polyyex
Location shading shading shading shading
3yr 4yt 3yr 4yr 3yr 4yr 3yr 4yr
ist Line 6.7 4.3 6.2 4.8 4.2 3.4 6.3 4.3
2nd Line 7.9 31 7.6 5.6 6.5 35 7.0 49
3rd Line 6.3 49 6.6 2.4 5.8 3.2 6.4 0.6
4th Line 43 0.7 48 38 4.6 3.4 7.5 8.1
5th Line 2.9 2.4 6.5 4.6 3.5 55 49 3.0
Mean 56 3.1 6.3 4.2 49 31 6.4 4.2
Note ; 3yr: 3year —old oot
4yr: 4 year -old root

Table 6. Effect of the shading on the root weight increased for one year. 1979

(unit ; gram)
Plant Com_mon Styrol - foam Pine.— board Polypex
Location shading shading shading shading
3yr 4yr 3yr 4 yr 3yr 4 yr 3yr 4 yr

1st Line 197 32.2 22.0 26.1 17.7 24.3 19.0 392
2nd Line 225 23.9 26.9 36.0 21.0 25.9 22.6 241
31d Line 254 9.4 20.8 8.8 18.4 15.9 231 6.2
4th Line 129 12.3 15.8 19.0 17.6 12.5 24.6 32.3
5th Line 107 10.0 15.2 12.1 13.2 138 251 10.9

Mean 186 17,5 20.1 20.4 17.6 16.5 209 22.6

Note ; 3yr: 3year-old-root
4yT: 4 year -old -root
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Table 7. Effect of the shadings on the rate of fallen

leaves. Sep. 30. 1979. (unit: %)
Age of Common ?(3;101_ gg‘:d— Polytex
ginseng shading shading shading shading
3 year 25.0 15.0 62.5 30.0
4 year 17.5 1.5 80.0 67.5
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SUMMARY

To obtain foundamental informations for improve-
ment of shading on the Korean ginseng field, the
effects of the shadings of the styrol-foam board,
the pine board and the polytex on the growth of
ginseng root were investigated and compared with
the ordinary shading, and the effects of the tempera-
ture and the light intensity on the photosynthesis
and growth of ginseng were analyzed. The results
obtained were summarized as follows:

1. Under the shading of the styrol-foam, the pine
board and the polytex, the relative light intensity
was significantly increased, and the maximum
temperature was also slightly increased but the
relative hummidity was significantly decreased
compared with the ordinary shading.

2. At 3 and 4 year ginseng, the chlorophyll content
was significantly increased in the styrol-foam
shading compared with ordinary shading and
significant positive correlation was recognized
between the chloroplyll content and the amount
of photosynthesis in ginseng leaves.

3. The amount of photosynthesis of ginseng leaves
at 30°C was significantly smaller than at 20°C. At
20°C, the amount of photosynthesis was increased
by higher light intensity and the maximum amount
of photosynthesis was shown at 35,000 lux,
however, at 30°C, the amount of photosynthesis
was rapidly reduced by higher light intensity
over 26,300lux.

4. The ginseng roots grown under the styrol-foam



board and the polytex shading showed the larger
diameter than the ordinary shading cultivation.
Under the ordinary shading, the diameter of
ginseng roots grown on rear line showed signigi-
cantly poor increase than those grown on front
line, but the .root diameter of the ginseng grown
under the polytex as well as the styrol-foam
board shading showed good increase and little
difference between those grown on the front line
and rear line.

5. The increased rate of root weight was highest

at the ginseng grown under the shading of the
polytex and the styrol-foam shading was also
effective for better growth of the ginseng roots.
Under the ordinary shading, the root growth of the
ginseng planted on rear line was significantly
poor but under the polytex or the styrol-foam
board, the root weight of ginseng grown on rear
line showed relatively high increase.



