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Abstract

This study was conducted to investigate the effects of light intensity and temperature
on the physiological characteristics and growth of ginseng leaves. The higher the
transmittance of the shade, the greater the area was decreased. In contrast, however, the
amount of transpiration was increased. There was no significant difference in the
number of stomata, but the size of stomata was distinctively decreased. The higher the
transmittance of the shade, the more the contents of total chlorophyll, chlorophyll a and
b, and carotenoid were decreased. In contrast, however, the a/b ratio of chlorophyll was
increased. Regardless of temperature, the contents of chlorophyll providing maximum
photosythesis at the end of June and AugwStwere 2.1mg and 1.8mg/g F.W. respectively.
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Table 1. Effect of light intensity on the leaf area and specific leaf weight

Leaf area**(cm2/EA) S.L.W.*** (mg D.W./cm?)
L.T.R.* 4-year-old
(%) 4-year-old 2-year-old June August
5 93.43¢ 19.544 3.065NS 3.621N
10 84.80° 18.16¢ 3.489 3.951
20 83.84% 16.94% 3.349 4.078
30 74.014 16.69¢4 3.543 4.265

Different letters mean significant difference by L.S.D. at 5% level. * L.T.R.: Light transmittance rate.
** Leaf area: Central leaflet. ***S.L.W.: Specific leaf weight.

Table 2. Diurnal change of transpiration of ginseng leaves under the different light intensity (m//m2/hr)
L.T.R.* Time(hr)
Mean
(%) 10 12 14 16 18
S 3.38 13.73 16.72 29.84 10.83 14.90
10 7.09 12.49 18.59 31.07 10.36 15.92
20 8.20 12.67 18.57 32.98 8.47 16.18
30 8.51 12.93 17.42 33.92 10.94 16.74
Mean 6.80 12.96 17.83 31.95 10.15 15.94

*L.T.R.: Light transmittance rate.
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Table 3. Effect of light intensity on the transpiration of ginseng leaves grown under the different shading

(m//m?/hr)
L.T.R.* Light intensity(lux)
Mean
(%) 2000 4000 10000 15000
5 12.06 12.11 12.65 13.28 12.78
10 12.47 11.62 12.86 13.37 12.58
20 11.88 11.90 13.59 13.27 12.66
30 11.86 11.77 13.97 12.79 12.60
Mean 12.32 11.85 13.27 13.18
*L.T.R.: Ligt transmittance rate.
Table 4. Effect of light intensity on water content in ginseng leaves (%)
L.T.R.* June 16 August 8
T.R Mean Mean
(o) 2-year-old 4-year-old 2-year-old 4-year-old
5 75.188 79.2N8 77.15 711N 78.6% 74.85
10 74.4 78.1 76.25 71.6 73.6¢ 72.60
20 74.3 78.3 76,30 71.1 73.72 72.40
30 73.9 77.9 75.50 69.0 72.8¢4 70.90
Mean 4.4 78.4 70.7 74.7

Different letters mean significant difference by L.S.D. at 5% level.
*L.T.R.: Light transmittance rate.
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Table §. Effect of light intensity on the number and size of stomata in the abaxial surface of ginseng leaf

L.T.R.* Stomata
(%) Number(ea/ mm?2) Size(um)
S 19.2N8 31.8
10 21.4 29.44b
20 22.7 28.5%
30 22.8 26.07
Mean 21.5 28.9

*L.T.R.: Light transmittance rate.
Different letters mean significant difference by L.S.D. at 5% level.

Table 6. Diurnal change of temperature and light intensity and stomatal opening of ginseng leaves under
the different shading

L.T.R.* Time

Factors Mean

(%) 7:00  9:00 11:00 13:00 15:00 17:00 19:00
Temperature( °C) 18.0 21.8 25.8 22.0 21.0 18.0 17.0 20.5
5 Light intensity(lux) 1000 1700 4000 2000 2000 1000 100 1686
Stomatal opening(1-7)** 1.3 5.7 4.3 5.7 6.3 33 1.3 4.0
Temperature( °C) 18.5 21.5 26.2 22.3 21.5 18.2 17.2 20.8
10 Light intensity(lux) 2000 2500 8000 4000 4000 1500 200 3171
Stomatal opening(1-7) 3.0 5.7 5.0 5.7 6.0 4.0 2.3 4.5
Temperature( °C) 18.7 21.5 26.5 22.4 21.9 18.5 17.2 21.0
20 Light intensity(1-7) 2000 2500 15000 8000 8000 2000 300 5400
Stomatal opening(1-7) 33 5.3 5.3 5.0 5.0 3.0 2.7 4.2
Temperature(°C) 19.0 23.0 28.5 24.5 23.5 20.5 18.0 22.4
30 Light intensity(lux) 2000 3000 25000 10000 12000 2500 500 7857
Stomatal opening(1-7) 33 5.7 4.7 4.7 2.0 2.7 2.7 3.7
Full sun light(lux) 2500 14000 80000 40000 47000 16000 1500 28714

*L.T.R.: Light transmittance rate.

**The number means the degree of stomatal opening.
1(Closing) — 7(Opening)

Measured at June 28
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Table 7. Effects of light intensity under the shading on the chlorophyll content of ginseng leaves

(mg/g F.W))
Age of L.T.R.* June 17 August 19

plant (%) Chl.a Chl.b Total Chl.a Chl.b Total
2-year-old 5 1.610% 1.070° 2.680% 1.821% 1.469° 3.290%
10 1.3944 0.8727 2.2669 1.60842% 1.0479b 2.6557

20 1.403¢ 0.8359 2.238¢ 1.6114 1.0602b 2.6712
30 1.282¢ 0.785¢ 2.0674 1.543¢2 0.9852 2.528¢

Mean 1.422 0.891 2.313 1.646 1.140 2.786
4-year-old 5 1.880% 1.557% 3.5370 2.136° 1.793% 3.929%
10 1.7774¢ 1.3244 3.10149b 2.053¢% 1.833% 3.886°

20 1.5877 1.03890 2.6259, 1.7348 1.265¢ 2.9894

30 1.552¢ 0.9814 2.5334 1.642¢ 1.091¢ 2.733¢

Mean 1.699 1.225 2.949 1.891 1.496 3.384

*L.T.R.: Light transmittance rate.
Different letters mean significant difference by L.S.D. at 5% level.

Table 8. Effects of light intensity under the shading on the contents of chlorophyll and carotenoid in the

leaves of Panax species.

P. ginseng P. ginseng P. quinquefolius
Pigments (Red berry) (Yellow berry)
5* 15 30 5 15 30 5 15 30

Total chlorophyll

(mg/g F.W.)

Chlorophyll a

(mg/g F.W.)

Chlorophyll b

(mg/g F.W.)

a/b Ratio 1.49 1.87 1.96 1.55 1.76 1.82 1.43 1.63 1.74
Carotnoid

(mg/Kg FW))

*L.T.R.(%): Light transmittance rate.

3.89 1.85 1.39 3.55 2.37 1.49 5.29 3.49 2.69

2.33 1.21 0.92 1.85 1.51 0.96 3.06 2.16 1.71

1.56 0.64 0.47 1.39 0.86 0.53 2.23, 1.33 0.98

3.69 2.03 1.42 3.83 2.12 1.34 3.29 3.12 —
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Table 9. Relation between the content of total chlorophyll and photosynthesis of ginseng leaves at different

light intensity and temperature in June and August

Temper- Light Chlorophyll content
Season ature intensity Regression equation R? for maximum
(°C) (lux) photosynthesis
4,000 Y = -12.697 + 15.853X-3.696X? 0.9952 2.1
20 10,000 Y = -15.164 + 18.960X-4.283X2 0.9352 2.2
June 15,000 Y =-19.487 +23.819X-5.493X? 0.9814 2.2
30th 4,000 Y = -7.563+10.778X-2.545X2 0.9791 2.1
30 10,000 Y = -17.419 + 20.871X-4.863X? 0.8039 2.1
15,000 Y = -14.392 + 19.225X-4.724X? 0.9689 2.0
4,000 Y = -5.184+ 8.649X-2.393X? 0.9395 1.8
20 10,000
August 15,000 Y = -7.218+12.291X-3.566X? 0.9937 1.7
29th 4,000 Y = -3.660+ 6.468X-1.723X2 0.7740 1.9
30 10,000
15,000 Y = -6.226+ 10.583X-3.024X? 0.9964 1.7
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Fig. 1. Relationship between the content of chlorophyll and photosynthesis of ginseng leaves at different light
intensity.
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