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Thermal Inhibition to Photosynthesis of
Ginseng and Tobacco Plants
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ABSTRACT

Photosynthetic inhibition to temperature were conducted with ginseng(4 year old) and tobacco(var. Bul-

garia). The plants were kept under various temperature conditions from 10°C to 40°C and 440uE/m? [sec for 3

and 6hrs, and net CO, uptake were measured after 2hrs at 25°C. Photosynthetic optimal leaf temperature of

ginseng was 21°C and tobacco was 25°C. Stomatal resistance and mesophyll resistance increased at high tem-

perature. Especially, stomatal resistance seemed to have a significant role in determining the temperature

responses of photosynthesis. In tobacco photosynthetic capacity was not changed by temperature treatment

for 3hrs, However, 6hrs exposure reduced 8% of net photosynthesis at 40°C and 12% at 10°C. Ginseng plants

exposed for 6hrs at 40°C lost photosynthetic capacity by 83%. Temperature responses of ginseng were very

sensitive at above-optimum temperature resulting greater thermal inhibition other than photoinhibition.
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Fig. 1. The temperature dependence of apparent

photosynthesis and respiration of
ginseng in the condition of 450 #E/m?/
sec
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Fig, 2. The temperature dependence of apparent
photosynthesis and respiration of tobacco
in the condition of 1270 #E/m?%/sec
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Table 1. Effect of leaf temperatures from 10°C
to 40°C on stomatal

mesophyll resistance.

resistance and

Leaf Rs(sec/cm ) Rm(sec/cm)
Temperature (CQ) Ginseng Tobacco Ginseng Tobacco

10 13.36 1311 927 556
15 10.55 8.04 838 257
20 10.45 8.06 813 320
25 13.52 8.57 915 274
30 15.78 1160 1128 6.59
35 24.60 11.87 1409 6.60
40 55.60 19.38 1645 543
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Fig,. 3. Apparent photosynthesis rate of ginseng
after treatment during 3hrs. in each
temperatures.
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Fig, 4. Apparent photosynthesis rate of ginseng
after treatment during 6hours in each
temperature.
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Fig, 6. Apparent photosynthesis rate of tobacco
after treatment 3hours in each temper-
atures from 10°C to 40°C.
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Fig, 6. Apparent photosynthesis rate of tobacco
after treatment during 6hours in each
temperatures.
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