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Changes in Fe, and Mn Content and Lime Requirement Based on Soil pH
Testing in Sweet Persimmon Fields
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Sweet persimmon yield can be limited by soil pH. This study was performed to rapidly determine the
optimal level of lime requirement in sweet persimmon field. Soil chemical properties such as Fe, Mn, and
Zn were analyzed soil samples of 31 sweet persimmon fields at Gyeongnam Province every two months
from April to October in 2008. The available Fe, Mn, and Zn content were significantly high top soil
(76.5 mg kg'1 for Fe, 46.1 mg kg'1 for Mn, and 16.9 mg kg'1 for Zn, respectively), and subsoil (55.5 mg kg'1
for Fe, 35.9 mg kg'1 for Mn, and 12.3 mg kg™ for Zn, respectively) in April. Furthermore, the Mn content
was significantly decreased since April compared to other micronutrients. We found a significant negative
correlation between soil pH and lime requirement (r=0.881, p<0.001 for top soil, and r=0.855, p<0.001
for subsoil). We suggest that a conversion factor is -171 top soil pH + 1,148 to lime requirement (kg 10a'1) for
top soil, and -190 subsoil pH + 1,247 to lime requirement (kg 10a'1) for subsoil in sweet persimmon fields.
These results supported that the improvement of lime requirement by soil pH value is necessary to rapidly
apply to field, and prevent micronutrients over uptake by persimmon plant.

Key words: Sweet persimmon, Lime requirement, Manganese content, Soil pH
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520A pH meter, Orion Research Inc,, Boston, USA)
o7 Z4sISleh. 7Md Fe, Mn H Zn S A& 10 g
< 100 ml AZFEetA 0] Ho] DTPA &N (100 mM
Trietanolamine, 5 mM Diethylene triamine pentaacetic
acid, 10 mM calcium chloride dehydrate, pH 7.3) 20 ml
£ 750l 180 rpm o= 2A17F ZIE6lo] No, 2 A= o
1}3}o] ICP (Optima 5300DV, PerkinElmer, Norwalk,
USA)= 245kt A3 252> ORD Zlo]&A &
o|-gslo] 10a pH Foo| Hash eiMsjagsfor
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kg 02 T2 Al7]e] vl Eokth 53] Mo TRk 49
ojF A&HoR 7haEo] 10Yolls HE 17,6 mg kg,
A% 16.8 mg kg 9] S UERc ol2dt ke o
T Ao B4 Mn RS wo| Ss] gl Ao
2 AZH=EE (Clark and Smith, 1990a and 1990b; Ha
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Table 1. Changes in Fe, Mn, and Zn content of top soil and subsoil for sweet persimmon cultivation (#=31).

Sampling month Top soil Subsoil

Fe Mn Zn Fe Mn Zn

------------- Pt R —— e ——

Apr. Min. 13.7 10.6 9.0 9.9 9.5 8.9
Max. 171.0 99.2 373 162.0 105.2 25.0

Ave. 76.5 46.1 16.9 55.5 35.9 12.3

Jun. Min. 10.2 10.3 0.7 33 7.5 0.1
Max. 123.6 128.6 64.2 100.5 124.1 23.2

Ave. 51.1 40.4 10.4 39.3 32.7 3.6

Aug. Min. 9.0 7.0 0.1 3.6 22 0.1
Max. 129.1 70.3 38.1 96.4 83.3 9.6

Ave. 44.8 27.8 6.9 34.9 25.9 2.7

Oct. Min. 6.0 42 0.1 3.9 1.4 0.1
Max. 209.8 53.2 31.1 1143 69.9 14.3

Ave. 55.5 17.6 5.7 40.4 16.8 3.0
LSD (p<0.05) | 19.49 9.99 4.84 16.85 11.43 1.84

"Values within a column followed by the same letter are not significantly different at 5% level by LSD (Least significant difference).
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Fig. 1. A conrelation coefficient of micronutrients between
subsoils, and top soil for sweet persimmon cultivation
(n=124). A significant values reported as ***p=<0.001.
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Fig. 2. A comrelation coefficient between micronutrients,
and pH in top soil for sweet persimmon cultivation
(n=124). A significant values reported as ***p=<0.001.
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Fig. 3. A conrelation coefficient between micronutrients,
and pH in subsoil for sweet persimmon cultivation
(n=124).
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Heloh AWt oz 7H8A Fer EQfOlA WA &8
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AL 7AWl thste] Zn FEFS 300 mg kg
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Fig. 4. A comnrelation coefficient between micronutrients,
and Fe in top soil for sweet persimmon cultivation
(n=124). A significant values reported as ***p=<0.001.
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Fig. 5. A conrelation coefficient between micronutrients,

and Fe in subsoil for sweet persimmon cultivation

(n=124). A significant values reported as ***p=<0.001.
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Fig. 6. A comrelation coefficient between Zn, and Mn in
soil for sweet persimmon cultivation (r=124). A
significant values reported as ***p=<0.001.
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Fig. 7. A conelation coefficient between lime requirement,
and pH in top soil, and subsoil for sweet persimmon
cultivation at Aprl (#=31). A significant values reported
as ***p<(.001.
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Fig. 8. Principal components analyses of pH, and micro-
nutrients from top soil, and subsoil for sweet persimmon
cultivation. The variance explained by the each principal
component (PC) axis is shown in parentheses. Bars
present standard error (n=31).
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