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Studies on the Leaf Characteristics and the
Photosynthesis of Korean Ginseng

II. Seasonal Changes of Photosynthesis of 4—Year
Old Ginseng( Panax ginseng C.A.Meyer)

Jae Seong Jo*, Seong Kyun Mok** and Jun Yeon Won*

ABSTRACT

This study was conducted to define the seasonal differences in the morph;;;logical characteristics, the photo-
synthetic abilities and the dark respirations of the 4-year old ginseng leaves.

Chlorophyll-a content in the ginseng leaf was significantly decreased at September than at June but content
of chlorophyll-b was not showed seasonal differénce. At June, the amounts of chlorophyll a and b in the ginseng
leaves grown in the back row were rather abundant than those grown in the front row, but no _significant dif-
ferencies were detected between rows at September.

The estimated optimum light intensity for the photosynthesis of ginseng leaves was higher at June than at
September and higher in the front row than the back row but was significantly decreased by air temperature
above 25°C. The light compensation point was elevated in higher temperature and at September than June.

The amount of photosynthesis was significantly increased in the ginseng plant grown in the front row than
the back row at June but the reverse was significant at September. The highest photosynthesis was observed in
temperature range of 20° — 25°C at June and range of 15° —20°C at September.

The optimum temperature range of photosynthesis was 21°C to 25°C at June and 14°C to 21°C at Septem-
ber, and that was higher in the back row than the front row. High temperature significantly stimulated the dark
respiration of ginseng leaves and the respiratory quotients(Q;q) of the ginseng leaves showed a significant
seasonal variation,
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Table 1. Seasonal changes in the stem and leaf growth of 4-year old ginseng plants at two

locations under shadings.

Location Stem Stem Stem angle Leaf Leaf Leaf S.L.W.
Season under diameter leﬁsth to surface length width dry weight

shading  (mm) (c (°) (em (em) (g /plant (mg/cm?)

June "Front row  5.90 33.80 104.50 14.40 6.00 0.94 3.63

Back row 6.10 33.60 111.30 12.60 5.70 0.46 2.42

Average 6.00 33.70 107.90 13.50 5.85 0.70 3.03

Sept. Front row 810 33.80 99.00 14.80 6.10 0.82 377

Back row 6.40 38.00 133.00 13.80 5.80 0.56 311

Average 7.25 35.90 116.00 14.30 5.95 0.69 3.44
Average of Front 7.00 33.80 10175 14.60 €.05 0.88* 3.70%*

Average of Back  6.25 35.80 122.15%** 13.20 5.75 0.51 2,77

Table 2. Seasonal changes in the number and size of the stomata, the content of chlorophyll a

and b and ratio of chlorophyll a to b in the leaves of 4-year old ginseng plants at two

locations under shadings.

Location under Stomata number Stomata size Chlorophyll a

Season Chlorophyll b Ratio of
shading (ea/mm?) (um) (mg/g F.W.)  (mg/g FW.) chl. ato b
June Front row 28.7 24.5- 1.68 1.18 1.31
Back row 33.0 22.9 1.85 1.86 0.89
Average 30.9 23.7 1.76* 1.52 1.10*
Sept. Front row 34.6 34 0.87 1.47 0.59
Back row 35.3 33.9 0.85 1.59 0.54
Average 35.0%* 34.0%* 0.86 1.53 0.56
Average of Front 317 29.3 1.27 1.32 0.95
Average of Back 34.2 284 1.35 1.72%** 0.71
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Table 3. Seasonal changes in the photosynthetic abilities of the leaves of 4 ~year old ginseng
plants at two locations under shading at different temperatures.

Location Temper- Light intensity (lux)
Season e e O 0 250 500 1000 2000 4000 8000 10000
June Front row 15  —-0.368 —-0184 0090 0.690 1610 2392 3221 3451
20  -0589 -0226 —0091 0679 1449 2354 3395 3.395
25  -0757 -0445 —0.223 0668 1559 2672 3206 3117
30  -1005 -0788 —0195 0482 1314 2189 2715 2748
35 —1201 -0947 —038 0301 0775 1335 1722 2068
Back row 15  —0417 -0157 .0020 0522 0522 0783 1304 1304
20  -0513 -0205 —0103 0565 1129 1540 1540  1.489
25  -0556 -0252 —0252 0656 1515 1767 1767 1515
30 ~0646 0496 —0199 0546 1092 1489 1489 1489
35  -0732 -0732 -0244 0390 0732 0976 0976 1074
Sept. Front row 15 -1.36 -064 -032 -0.13 0.32 1.29 1.94 2.01
20 -165 -13¢ -070 -013 032 127 159 121
25  -181 -119 —094 -013 056 144  L50 094
30 -196 -123 -110 —-061 018 110 123 117
Back row 15  -127 -033 -007 013 102 921 147 167
20 -138 -119 -059 013 100 . 165 251 165
25  -155 -084 -078 —-013 078 168 240 142
30 -184 083 -070 -013 064 146 064 095

Table 4, Seasonal and locational changes of the relationships between the light intensity .and the
amount of photosynthsis, the estimated light intensity required for maximum photosynthesis,
the maximum amount of photosynthesis and the light compensation point for photosynthesis
in leaves of 4-year old ginseng plant at different temperatures.

Light intensity Maximum Light

Location Temper- Regression : amount of .
Season under ature & for maximum photosynthesis compensation
shading  (°C) Equati R2 photosynthesis (mg CC?/ point
aueation ux) oG em?/m)  (ux)
June Fromt row 15 Y=—0283+9.30(10™)X~-5.45(10-8)X2 09868 8284 3.458 319
20 Y=-0.447+9.66(10)X-5.89(10"8)X2 09915 8200 3.514 477
25 Y=-0641+11.47(10)X-7.88(1078) X2 09864 7278 3.533 582
30 Y=—-0.822+10.69(104)X~-7.33(10°8) X2 09715 7292 3.076 814
35 Y=—0901+796(10)X~5.24(10"8)X2 09307 7595 2.122 1231
Back row 15 Y=—0.184+369(10)X-2.24(105)X2 09247 8237 1.336 514
20 Y=-0321+691(10™)X~-5.28(10-8)X2  0.9399 6544 1.940 482
25 Y=—0.399+855(104)X~-6.83(10"8)X2 09205 6259 2.277 486
30 Y=—0473+7.35(104)X~5.60(10-8)X2 09237 6563 1.939 679
35 Y=-0.553+5.86(10)X~-4.44(10-8)X2 08701 6599 1.380 1023
Sept. Front row 15 Y=—0940+7.37(10)X-4.50(10"8)X2 09721 8189 2.078 1394
20 Y=—1374+967(10™)X-7.20(10"8)X* 098691 6715 1.873 1616
25 Y=—1466+1097(104)X-8.72(10"8) X2 0.9692 6290 1.984 1520
30 Y=-1593+9.36(10~4)X—6.79(10-8)X2 09689 6892 1.633 1989
Back row 15 Y=—0752+9.75(10™)X-7.69(10-8)X2 08957 6339 2.338 825
20 Y=-1.229+11.46(10)X-8.58(10-8)X2 09747 6678 2.598 1175
25 Y=—1301+1147(10)X-8.71(10"8) X2 09868 6584 2.475 1254
30 Y=-1214+926(10)X~-7.53(10"8) X2 0.8426 6149 1.633 1491
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Table 5. Seasonal and locational changes of the relationships between the temperature and the
estimated maximum photosynthesis in the leaves of 4-year old ginseng plants.

Location Regression Temperature for
Season under maximum photo-
shading Equation R? synthesis (°C)
June Front row Y=0.595+0.29437X—-0.00713X2 0.9835 20.6
Back row Y=3199+0.43045X—-0.00857X2 0.9835 25.1
Sept.  Front row Y=1749+0.04122X-0.00146X%2 0.7261 14.1
Back row Y=-1.966+0.45114X-0.01102X2 0.9899 20.5

Table 6. Seasonal and locational changes of the relationships between the temperature and the
dark respiration at the leaves of 4 - year old ginseng plants.

Location under Regression Qo
Season . ; o
shading Equation R2? 15C 207C 25C
June Front row =-0.356+0.047X 0.9894 2.057 1.859 1.705
Back row Y=0.1913+0.015X 0.9895 1.333 1.259 1.317
Sept. Front row Y=0.813+0.039X 0.9716 1.331 ) 1.188 -~
Back row Y=0.664+0.038X 0.9552 1.220 1.333 -
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