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Abstract : Main objectives of this study are to find out the optimum light intensity and carbondioxide concentration
for growing ginseng (Panax ginseng C.A. Meyer) on highland of northern Thailand. Ginseng plants at the age of 1 year,
2 years and 3 years were completely randomized into 9 treatments with split plot design . The result revealed that light
intensity at 6,000 lux and l0,060 lux significantly decreased plant growth period and chlorophyll content of leaves when
compared to at 4,000 lux. Increased light intensity ,however, promoted a higher Total Nonstructural Carbohydrate (TNC)
accumulation in leaves and roots. Plants of all the three ages responses to light intensity similarly.

Increase of carbondioxide concentration from ambient level (180-250 ppm) to 600 and 1,000 ppm increased
plant growth period in 1 year- and 2 year- plants and also significantly increased TNC accumulation in roots.

The most appropriate conditions for grdwing ginseng in northern Thailand are carbondioxide at 600 ppm plus
light intensity at 6,000 lux. Under this conditions plant growth period was slightly shortened but TNC in root was the

highest.
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Figure 1 Day change of light intensity within ginseng house of each treatment.
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Figure 2 Day change of carbondioxide concentration of each treatment.
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Table 1 Air and soil temperature during June to October 1997 as affected by increased light

intensity and carbondioxide concentration.

Light 4,000 lux 6,000 Jux 10,000 lux

CO, June August October June August October June August

October

Ambient | 23.6+1.432" 21841908 21.0+1.548 23.0+1.499 21.0+1.939 20.6+1.552 233+1.643 21.6+1.141  20.5+1.757
204+1385" 19340365 18.0:0.565 21.0+0.493 20.440.977 19.5+0.778 21140478 20.9+0.333  19.5+0.445

600 ppm 23.9+1.260 222+1.615 209+1.414 235+1.293 21.342.013 20.241.656 24.7+1.548 22.9+1.269 21.5+1.689
21.0+0.451 20.9+0.986 19.1£0.858 21.6+0.751 21.4+1.098 198+0.773 22.6+0.466 22.3+0.618 20.6+0.704

1,000 ppm | 24741206  22.7+1.615 21.6+1.491 258+41.203 22.942.017 223+1.577 24.8+1.606 229+1216 21.3+1.609
22.6+0467  21.9+0.721 20.6+0.721 22.110.408 21.2+0.859 19.7+0.572 23.040.392 22.3+1.099 20.4+0.656

Y air temperature

¥ soil temperature
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Table 2 Effect of light intensity on growth and physiological responses of ginseng plant at

different age.

Plant growth Stomatal Chlorophyll TNC in leafr TNC inroot
period resistance content (mg.gDW.")  (mg.gDW.")
(days) (s.cm’”) (g.100g FW.")
Morning Afternoon

1 year plant
4,000 lux 1623a 3.16 7.90 112 - 519.1
6,000 lux 1143b 3.06 6.80 1.34 - 5753
10,000 lux 130.0b 3.01 6.96 1.03 - 591.7
cv (%) 12.4 164 245 299 - 249
2 years plant
4,000 lux 178.6 a 238 448 1.38a 0.18b 35400
6,000 lux 163.0b 1.87 5.70 L.18b 0.17b 4545a
10,000 lux 168.5b 1.99 5 1L.10b 022a 3906 b
cv (%) 5.4 29.1 26.3 23.6 18.8 26.0
3 years plant
4,000 lux 177.3a 494 1266 b 145a 085 b 4316 b
6,000 lux 149.0b 5.56 1537 a 131b 1.14 a 489.0 ab
10,000 fux 154.1b 4.80 17.26 a 130b 1.02 ab 556.1 a
cv (%) 7.7 204 20.2 10.1 274 258

Means comparision within each plant age group
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Table3 Effect of carbondioxide concentration on growth and physiological responses of

ginseng plant at different age.

Plant growth Stomatal Chlorophyll TNC inleaf  TNC inroot
period resistance content (mg. g DW.") (mg. g DW.")
(days) (s.cm®) (2100 g FW. ")
Moming Afternoon
Lyear plant
ambient 116.1b 3.02 7.99 1.27 - 4804 b
600 ppm 1469 a 3.38 121 1.15 - 59242
1,000 ppm 143.7a 2.84 6.46 1.06 . 61344
ev (%) 12.4 164 24.5 29.9 - 24.9
2 years plant
ambient 1599 ¢ 1.97 4.07b 1.16 0.20 408.4
600 ppm 182.2a 242 581a 1.24 0.18 357.6
1,000 ppm 168.1 b 185 5.58a 1.25 0.20 433.0
cv (%) 54 29.1 26.3 23.6 18.8 26.0
3 years_plant
ambient 156.2 444b 13.38b 133 L4 436.6
600 ppm 159.9 546 a 1434b 1.35 0.96 508.4
1,000 ppm 164.8 542a 17.57a 1.39 1.02 531.9
cv (%) 7.7 204 20.2 10.1 274 258

Means comparision within cach plant age group
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