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Effect of Light Transmittance Control on the Growth Status of Aerial
Parts during the Growing Season of Panax ginseng
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Abstract : This study was conducted to compare the growth status of aerial parts, photosynthesis and microclimate
between fixing light transmittance (Control) and changing light transmittance (C.L.T.) during ginseng growing seasons.
Control showed 8% light transmittance rate during growing seasons. But C.L.T. showed 18% light transmittance rate dur-
ing early (April-June) and late growth stage (September-October) and 6% light transmittance rate middle growth stage
(July-August). Air temperature, leaking water rate and soil water content of C.L..T. was higher than those of control during
early and late growth stage. But Air temperature, leaking water rate and soil water content of C.L..T. was lower than those
of control during middle growtt stage. C.L.T. exhibited superiority in survival ratio, stem diameter, stem length, L.A.L.
and stem angle compared to control. Chlorophyll content of C.L.T. was lower than that of control but S.L.W., stomatal
opening and photosynthetic rates of C.L.T. was higher than those of control. Also Alternaria blight disease and defoliation

of C.L.T. was lower than those of control.
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Table 1. Comparison of environmental conditions between control and changing light transmittance (C.L.T.) during the ginseng growing season

. RLTR? Maximum air temperature Leaking water rate Soil water content
Periods Treatment (%) ©0) (%) (%)

. Control” 8+2 24.0+1.0 6.2 11.0
April-June CLT? 18+2 26.5+1.0 140 123
TulvA Conirol 812 31.0+1.0, 62, 13.5

uly-Aug. CLT 61 28.5+1.5 0.5 12.0
Sep.-Oct Control 8+2 26.5+1.0 6.2 11.3
p-oet CLT 18+2 27.0£1.0 14.0 105

1} Control : Light transmittance rate fixed at 8%
2) C.L.T. : Changing Light Transmittance

18% light transmittance rate during early and late growth stage

6% light transmittance rate during middle growth stage

3; RL.T.R.: Real Light Transmittance Rate
*: p<0.05 compared to control shading
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Table 3. Effects of light transmittance control on the specific leaf
weight, chlorophyll content and stomatal opening during
the ginseng growing season of 4-years-old ginseng plant

SL.W¥  Chlorophyll contents  Stomatal

Treatment (mg/em?) (SPAD) opening
Control" 1.25 31.7 0.3
CLT? 1.40 26.6 0.5
L.S.D (5%) 0.12 34 0.1

1) Control : Light transmittance rate fixed at 8%
2) C.L.T. : Changing Light Transmittance
18% light transmittance rate during early and late growth stage
6% light transmittance rate during middle growth stage
3) S.L.W : Specific Leaf weight

Table 2. Comparison of aerial parts growth between control and C.L.T. during the ginseng growing season of 4 and 6-years-old ginseng plant

Age of Survival Stem Stem 3) Stem
plant Treatment ratio (%) diameter (mm) length (cm) LAl angle (°)
4 ControlV 74.3 6.4° 42.3¢ 2.8 70°
CL.T? 75.7° 6.5 38.8 1.8° 842
6 Control 54.8° 6.9 36.9* 3.4 53b
CLT 61.9° 8.0 31.0° 2.6° 90°
1) Control : Light transmittance rate fixed at 8%

2) C.L.T. : Changing Light Transmittance

18% light transmittance rate during early and late growth stage

6% light transmittance rate during middie growth stage

3) L.AL : Leaf Area Index

In a column, treatment means having a common letters are not significantly different at 5% level by DMRT.



Vol. 27, No. 4(2003)

Table 4. Effects of light transmittance control on the amounts of
daily photosynthesis and respiration during the ginseng
growing season of 4-years-old ginseng plant

(unit : mg CO,-dm™2-day™)

Apparent R/PY Net

Treatment photosynthesis Respiration (%) Photosynthesis
Control”  46.6(100)% 7.9 16.9 38.7(100)
CLT? 60.9(131) 12.0 19.7 48.9(126)
L.S.D (5%) 26 3.0 2.1 2.8

1) Control : Light transmittance rate fixed at 8%
2) CL.T. : Changing Light Transmittance

18% light transmittance rate during early and late growth stage

6% light transmittance rate during middle growth stage
3) () indicate the indices
4) R/P : Percentage of respiration to photosynthesis
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Table 5. Effects of light transmittance control on the disease by
Alternaria blight and defoliation in 4-years-old ginseng

plant (unit : %)
Treatment Alternaria blight Defoliation
Control” 4423 50.0+5.5
CLT? 320.6" 15.7+3.4™

1) Control : Light transmittance rate fixed at 8%
2) C.L.T. : Changing Light Transmittance
18% light transmittance rate during early and late growth stage
6% light transmittance rate during middle growth stage
*#p<0.01 compared to control shading.
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