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Studies on the Marginal leaf chlorosis of Ginseng Plant
(1) The Effect of Excess Manganese uptake on the
occurrence of marginal leaf chlorosis
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Abstract[5This study was conducted to determine the cause of the occurence of marginal leaf chlo-
rosis in ginseng plants (Panay ginseng C.A. Meyer), and to determine its emersion in fields (practically)
and in pots (experimentally). The following results were obtained.

In the present investigation, ginseng plants raised in acidic soil containing a high amount of Mn show-
ed marginal leaf chlorosis. Hence it was suggested that the shoot growth and root weights became grad
gradually lower. The leaves having marginal leaf chlorosis contained low amounts of N, P, Ca, Mg, and Na
and the Fe/Mn ratios were low. There was a corresponding increase in Mn uptake. It was found that in
sol.s where marginal leaf chlorisis occured the pH was below 4.2 to 4.9 and the Ca. Mg and Na content was
decreased thus effectively increasing the available manganese in the soil. The Mn/Fe ratios in the yellow
leaf margins of ginseng plants affected by the Mn toxicity was over 2.0 compared to the general Mn/Fe
ratio of .50 for healthily leaves, stems and roots. Typically when ginseng plants grow in ficlds having soil
with a pH below about 5.0, there tends to be an uptake of excess Mn. When ginseng plants are grown in a
nutrient sand culture solution with an increased Mn concentration, they accumulate large amounts of Mn
in the roots and in the shoots. In both cases marginal leaf chlorosis appearced in the emersions.

In the present investigation, ginseng plants raised in acidic soil and containing a high amount of Mr.
showed marginal leaf chlorosis.
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Table 1. Physiochemical characteristics of soil on the occurence of marginal leaf chlorosis

Division Field No  biant jp AV-(B,09 ExCation(me/1008) _~ AV-Fe AV-Mn poy yope
ages (ppm) Ca Mg Na~ (ppm) (ppm)
Chungwoen 1(a) 5 4.6 137 095 1.05 0.62 0.08 34 69 0.49 2.02
Chungwoen 2 4 46 219 022 191 086 0.06 3 35 008 1166
. Chungwoen 3 4 49 131 052 1.30 0.80 0.07 4 32 012 8.00
M.L.C. field
Seosan 1 4. 42 277 040 176 0.44 0.10 39 71 054  1.82
Seosan 2 4 45 208 066 181 1.12 007 16 71 022 443
Seosan  3b) 4 44 266 058 350 049 012 31 61 050 196
Average 45 221 056 189 072 008 21 56 032 498
Chungwoen (@) 5 50 238 138 410 L15 009 26 36 072 1.38
Healthy field Seosan ® 4 56 120 056 530 079 0.11 20 22 090  1.10
Average 53 179 097 470 097 0.0 18 29 081 124
Common field 55 100 040 4.00 150 0.10 25 30 083 120

*(@ (b): Same field
M....C.: Marginal leaf chlorosis
Common field: Jeungpyung experiment station field
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Photo 1. Marginal leaf chlorosis of Ginseng plant.
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Table 2. Shoot and root growth status of 3-year ginseng plant on the occurence of marginal leaf chlorosis on the fields

Field Stem length Stem width Leaf length Leaf width root weights
(cm) (mm) (cm) {cm) (g/plant)
Common 26.0(100} 4.6(100) 15.0(100) 5.8(100) 22.3(100)
Light 25.7( 98) 4.3( 93) 13.6( 90) 5.3( 91 19.9( 89)
Medium 15.3( 58) 3.2( 69) 8.9( 59) 3.6( 62) 11.8( 52)
Heavy 7.9( 30) 2.1( 45) 4.2( 28) 1.9( 32) 6.6( 29)

Common: 0
Light

% (appearance rate of marginal leaf chlorosis)
0- 20% (appearance rate of marginal leaf chlorosis)

Medium : 20- 50% (appearance rate of marginal leaf chlorosis)

Heavy
Common: Jeungpyung experiment station field

: 50-100% (appearance rate of marginal leaf chlorosis)
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Table 3. Content of various nutrients at different parts of 3-year ginseng plant on the occurence of marginal leaf Chlo-

rosis.
Division N-P K G Mg N Fe.  Mn 2 BeMn  Mn/Fe
% —— ppm
C. Leaf 423 041 240 027 027 0.03 332 81 37 4.09 0.24
H. Leaf 506 066 228 048 020 0.16 410 152 45 2.69 0.37
Ch. Leaf 485 054 314 030 020 0.05 490 1,050 51 0.46 2.14
C. Stem 246 034 342 028 023 0.05 92 31 35 2.96 0.33
H. Stem 3.11 053 372 040 017 0.15 180 76 35 2.36 0.42
Ch. Stem 252 035 450 025 0.11 0.09 160 390 51 041 2.43
C. Mainroot 198 025 099 035 0.19 0.06 125 40 26 3.12 0.32
H. Mainroot 268 054 092 044 021 0.16 318 64 22 4.96 0.20
Ch. Mainroot 199 019 120 030 0.16 0.14 400 834 66 0.47 2.08
C. Lateralroot 243 029 254 019 036 0.05 1315 100 112 13.15 0.07
H. Lateralroot 168 055 232 032 021 0.23 1893 122 74 15.51 0.06
Ch. Lateralroot 291 031 228 030 0.18 0.14 1890 1,092 145 1.73 0.57
* C: common plants: Jeungpung Experiment station field
H: Healthy Plants
Ch: marginal leaf chlorosis plants
H.Ch: (Healthy and chlorosis plant in the same field).
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Table 4. Physio-chemical characteristics of soil according to application of sulfuric acid.
- . K Ca Mg Na Fe Mn
treatment pH Av-P,05 Fe/Mn  Mn/Fe
(L/10a) (ppm) (me/100g) {(ppm)
0 5.62 401 0.55 2.65 0.48 0.07 35.4 15.8 2.24 0.44
35 5.03 410 0.55 2.26 0.58 0.06 40.2 274 1.46 0.68
70 4.53 362 0.53 2.78 0.73 0.07 50.8 46.5 1.09 0.91
165 4.33 364 0.60 1.43 0.89 0.08 50.0 54.8 0.91 1.10
Table 5. Shoot growth of 2-year ginseng according to application of sulfuric acid.
Materials treatment rate of "~ Stem Leaf Leaf rate of leaf
emergence length length width chlorosis
(L/10a) (%) (cm) (cm) (cm) (%)
0 93.9 4.3 6.8 3.5 0
Sulfuric 35 97.4 3.4 6.2 3.3 0
acid 70 93.8 2.6 5.5 3.0 0
165 87.2 2.1 4.2 2.4 0

Table 6. Root growth and early defoliation of 2-year gin-

seng according to application of sulfuric acid.

treatment Soil root weights early defoliation
(L/10a) pH (g/plant) (Ta)
0 5.6 4.6 0
35 5.0 4.2 0
70 4.5 2.2 29
165 4.3 1.5 27
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Table 7. Shoot and root growth status of 3-year ginseng plant according to application of sulfuric acid

Treatment Shoot root
(L/10a) Leaf chlorosis™  Leaf length Leaf width tap root diameter tap root length root weight
(%) (cm) (cm) (mm) (cm) (g/plant)
0 5.6 12.2 6.4 16.1 8.0 32.3
35 9.8 12.1 4.8 15.8 7.1 316
70 22.6 9.4 4.0 10.1 54 11.7
165 30.8 7.3 3.3 5.6 5.1 4.0

Table 8. Component of various nutrients of 4-year ginseng leaf and root according to application of sulfuric acid

Division Treatment N P K Ca Mg Na Fe Mn Zn Fe/Mn Mn/Fe
(L/10a) % ppm
0 2.05 0.21 2.58 2.95 0.38 — 91 46 28 197 0.50
Leaf 35 1.94 0.11 235 283 035 - 104 269 38 0.38 258
70 1.57 0.11 2.35 2.18 0.30 - 182 596 48 0.30 3.27
165 154  0.11 217 215 0.27 - 273 809 52 033 296
0 1.84 0.42 191 0.21 0.12 — 152 47 24 3.23 0.30
. 35 1.86 0.34 1.70 028 0.11 — 130 257 28 0.50 1.97
Main root
70 1.74 0.34 1.76  0.16  0.11 - 141 319 28 044 226
165 1.78  0.33 1.79 026  0.10 - 152 325 46 046  2.13
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Table IX. Contents of various nutrients of 2-year ginseng according to manganese concentration of sand culture solu-

tion.

... Treatment N |4 K Ca Mg Na Fe Mn Zn

Division ppm Fe/Mn  Mn
(Mn ppm)

0 293 015 249 077 020 492 334 41 91 814 o012
0.5 28 016 251 074 021 573 253 57 72 443 022
95 278 0.5 228 070 0.9 540 300 578 149 051 192
Leaf 50 263 013 205 061 018 518 201 1421 159 020 488
100 227 013 1.8 045 0.8 520 285 2318 131 012 8.3
200 174 012 131 016 012 392 250 2980 77 008 11.92
0 160 024 367 119 016 1935 139 12 170 1158  0.08
0.5 152 025 357 116 017 1965 104 19 163 547  0.18
25 175 025 374 105 016 1915 104 400 254  0.26  3.84
Stem 50 143 021 362 091 0.5 1965 8 1020 303 008 11.72
100 152 023 344 077 014 1880 70 1840 319  0.03 26.28
200 140 017 350 084 015 1935 78 3355 234 002 43.01
0 198 029 150 022 015 935 254 24 86 1058  0.09
0.5 194 030 138 023 014 983 241 27 64 892 0.1l
Mainroot 25 191 027 158 023 013 928 264 237 128 111  0.89
50  1.85 024 141 021 012 982 190 458 9 041 241
100 191 026 142 026 011 955 237 950 180 024  4.00
200 189 031 160 030 012 1002 227 1650 123 0.3  7.26
0 114 018 333 047 040 1911 920 107 1889 859 (.11
05 110 013 290 045 041 2034 930 98 1197 948 0.1
Lateral 25 110 037 322 178 034 1736 434 1230 2894 035  2.83
50 108 034 304 093 030 2039 184 1880 293¢ 006 1565
100 1.08 038 278 092 025 2500 254 2430 2054 0.0 9.56
200 125 038 201 137 026 2531 187 3270 1956  0.05 17.48
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