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Effects of Some Liming Materials Application on the Alleviation of the
Symptoms of Mn Toxicity Including Marginal Leaf Chlorosis

Tae Su Lee, Myung Soo Kim and Soon Keun Hong
Jeungpyung Exp. Station, Kovea Ginseng & Tobucco Rescarch Institute, Jeungpying 367-900, Korea
(Received February 26, 1990)

Abstraet (] Effects of liming material application on the prevention or cure of Mn toxicity symptoms
including marginal leaf chlorosis in 3-year-old ginseng plants grown in acidic soils were investigated. It
was found that the ratio of Fe to Mn was above about (0.5 and the ratio of Mn to Fe was below about 2.00 in
4-year old ginseng leaves when liming materials were applied in field experiments. It was apparent that
the occurrence of marginal leaf chlorosis was decreasingly affected by application of Ca, Mg, and Fe. The
appearance of marginal leaf chlorosis was decreased to about 78 percent in 4-year-old ginseng and to about
69 percent in 5-year-old ginseng, and then the fresh root weight was increased up to 66 percent in 4-year

ginseng plants.
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Table 1. Composition of some liming materials

Treatment Material Amounts (kg/10a)
Ly Control CaQ): 50 kg
Ly Ca0+ MgO MgQ: 18kg
Lo CaO + MgO + Fe Ferric citrate: 20kg
ZnSoy: 1.5kg
L CaO)+ MgO+Fe+ Ammonium molybdate:
Zn+ Mo bkg
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Table 2. Soil chemical properties on the occurrence of marginal leaf chlorosis on the fields
Ex-Base Available
Division pH Av-P,y05 K Ca Mg Na Fe Mn Fe/Mn  Mn/Fe
(ppm) ~(me/100g)- -(ppm)-
Light* 5.8 65 0.81 2.88 0.77 0.05 4.5 12.6 0.33 3.12
Medium 5.2 119 0.73 2.25 0.66 0.05 4.5 19.6 0.26 4.06
Heavy 4.8 109 0.78 3.34 0.62 0.05 5.3 65.0 0.09 11.54
L.S.D0.05  0.08 . - . - o o 38.74 0.13 4.83
0.01 0.13 NS NS NS NS NS NS 0.22 4.93
C.V. (%) 0.63 30.43 27.18 41.54 31.83 18.61 38.59 52.71 29.92 31.15
*Light: 0-20% (appearance rate of marginal leaf chlorosis)
Medium: 20-50% (appearance rate of marginal leaf chlorosis)
Heavy: 50-100% (appearance rate of marginal leaf chlorosis)
Table 3. Chemical components of 3-year ginseng leaf on the occurrence of marginal leaf chlorosis
Division N p K Ca Mg Na Fe Mn Fe/Mn Mn/Fe
(%) (ppm)
Light 2.44 0.27 1.08 1.79 0.29 190 209 381 0.60 1.80
Medium 2.55 0.28 1.36 1.60 0.27 181 196 702 0.39 3.28
Heavy 3.07 0.28 2.20 0.94 0.28 339 275 2578 0.19 8.39
1..S.D. 0.05 0.39 . 0.52 0.24 e N 58.13 1777.80 0.11 6.18
0.01 — NS 0.86 0.40 NS NS — 0.18 -
C.V (%) 6.38 13.68 14.72 7.39 13.36 39.29 11.31 69.31 12.05 60.68
*Light: 0-20% (appearance rate of marginal leaf chlorosis)
Medium: 20-50% (appearance rate of marginal leaf chlorosis) ~
Heavy: 50-100% (appearance rate of marginal leaf chlorosis)
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Fig. 1. Appearance rate of marginal leaf chlorosis (MLC)
in 4-year ginseng field affected by applicaiton of
liming materials.
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Table 4. Shoot and root growth status of 4-year old ginseng when applied as liming materials from the field experiments

Shoot Root
Material Stem length Leaf length Leaf width Tap root Tap root Root weight
diameter length
(cm) {cm) (cm) (cm) {cm) (g/plant)
Ly Control 18.4+2.1 (100)  7.5+0.9(100) 3.5+0.5(100) 1.42+0.2(100) 5.1+0.6(100) 15.2 +4.0(100)
L, CaO+MgO  24.0+2.6(130) 11.7+2.2(156) 4.7+0.6(134) 1.8210.2(128) 55+0.6(108) 17.0+2.4(112)
L., CaO + 34.0+ 1.5(185) 17.2+2.5(229) 5.4+09(154) 2.00+£0.3(141) 6.5+0.7(127)  25.3 +2.9(166)
MgO + Fe

Ly Ca0+MgO+ 31.0+3.1(168)

Fe +7Zn+ Mo

15.0 1+ 2.0(200)

1.4+ 0.4(126)

2,02+0.3(142)  59+0.3(116) 23.6+ 3.5(155)

*Mcan +SD

Table i. Shoot grwoth status of 5-year old ginseng when applied as liming materials from the field experiments.

l.eaf chlorosis Stem width

Material

Stem length Leaf length Leaf width

(%) (mm) (cm) (cm) (cm)
L.y Control 80+ 14.1(100) 5.3+ 1.1(100) 27.5+ 3.0(100) 10.0 + 1.4(100) 3.9+ 0.3(100)
L, Ca+ Mg 25+ 10431 6.8+ 0.3(128) 36.1+2.1(131) 12.4 +4.0(124) 4.5+ 0.4(115)

[, Ca+ Mg+Fe
LyCa+Mg+Fe+
Zn+ Mo

25+ 9.8(31)
20+ 7.9(25)

7.1+0.4(133)
7.2+ 0.5(136)

38.0 + 3.9(138)
37.7+3.3(137)

13.8+2.8(138)
13.1 £2.4(131)

5.2+0.5(133)
4.7+0.2(120)

*Mean £ SD
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Table 6. Changes of soil chemical properties of 4-year old ginseng field when applied as liming materials from the field

experiments

Material pH EC (mmhos/cm) Av-Fe (ppm) Av-Mn (ppm) Av-Zn
L.y Control 45+0.1 0.10+0.04 19.1+49 37.5+9.9 0.76 + 0.36
[.; Ca+ Mg 5.0+0.3 0.19+0.03 17.2+3.7 26.1+2.6 .26 +0.02
L, Ca+Mg+Fe 5.0+0.2 0.09+0.03 14.7+2.8 27.7+35.3 0.26 £ 0.09
[y Ca+ Mg+ Fe+ 5.14+0.4 0.10+0.05 14.7+1.8 31.8+6.3 0.30+0.19

Zn+ Mo

*Mean + SD

Table 7. Changes of chemical components of 4-year old ginseng leaf, stem, and root when applied as liming materials
from the field experiments

Division Material N P K Ca Mg Fe Mn Fe/Mn Mn/Fe
(%) (ppm)

Ly 2.10 0.31 3.20 1.38 0.20 287 612 0.47 2.13

L, 2.23 0.31 2.50 1.55 0.29 247 457 0.54 1.85

Leaf L, 2.00 0.27 2.78 1.48 0.27 218 411 0.53 1.88

L; 1.95 0.28 2.82 1.66 0.29 207 322 0.64 1.55

L 0.05 . 0.55 . . 2009 190.16 022 0.71

LSD g1 NS NS - NS NS 48.25 - 0.36 —

Lo 1.08 0.21 3.64 0.76 0.12 139 166 0.83 1.19

Stem L, 1.11 0.19 391 0.82 0.20 152 78 1.95 0.51

L, 1.22 0.14 4.05 0.79 0.16 196 73 2.68 0.37

Ly 0.97 0.17 4.10 0.82 0.17 261 67 3.89 0.26

... 0.05 - . 0.41 . N 33.18  41.85 0.58 0.11

L-S.D- o) NS NS - NS NS 5505 6941 097 018

Lo 1.70 0.29 1.73 0.20 0.09 237 130 1.82 0.54

root L 1.88 0.40 1.81 0.24 0.13 255 96 2.65 0.37

L, 1.72 0.37 1.96 0.22 0.13 228 81 2.81 0.35

La 1.73 0.33 2.02 0.24 0.12 206 78 2.64 0.37

0.05 . . 0.13 » . 24.61 9.54 0.41 0.04

LS.D-G NS NS 021 NS NS - 15.83 0.68 0.07
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