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The monitoring of soil fertility changes in orchard is very important for agricultural sustainability. Field
monitoring was performed to evaluate the soil chemical properties of 140 orchard (23 sites for sandy loam, 88
sites forloam, 28 sites forsilt loam, and 1 site forloamy fine sand) in Gyeongnam province every 4 years from
2002 to 2014. Soil chemical properties such as pH, electrical conductivity, amount of organic matter (OM),
available phosphate (P,0Os), lime requirement (LR), exchangeable potassium (K), calcium (Ca), magnesium
(Mg), and sodium were analyzed. The amount of OM, exchangeable K, Ca, and Mg were significantly
increased as cultivation year increases. The frequency distribution within optimum range of subsoil chemical
propetties in 2014 was 34.3% for pH, 35.0% for OM, 17.1% for available P,Os, 22.9% for exchangeable K,
15.7%for exchangeable Ca, and 22.1%for exchangeable Mg. In addition, the available P,Os and exchangeable
calcium were excess level with portions of 69.3% and 48.6%, respectively. The soil chemical properties in the
topsoil and subsoil showed that soil pH was significantly higher in sandy loam soil than those from the loam
and silt loam soils. The OM, exchangeable K, Mg, and LR of loam soil were higher than those from the sandy
loam soil. These results indicated that a balanced management of soil chemical properties as affected by soil
texture can improve the amount of fertilizer applied for sustainable agriculture in orchard field.
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Frequency distribution of chemical properties of subsoils from orchard field in Gyeongnam province (r=140).
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Introduction

AR S 74 WAL 20,011 hai® A 2 HZ
o] oF 12.8%:2 A4X5h Qlow] AEAL Bk, A, v,
Heeol 07 wo] zfujE]al T} (Kim et al, 2015), A
o] Zghelo] Q= A o] 3444 T 15% 014k 7
ARAlo] 3z E|o] Qlo] (Jung et al., 1993) o5& M-S
2 gk R0 WA ok fAlo] Hlo] = e}
oL o8- Aot} (Heo et al., 2010; Jung et al.,
2007; Lee et al,, 2006; Lee et al., 2010a), =2 A UESF
2 olgah st Al AuAIohe iAol AA) 2
A e el 1k o Aol 7P Hol A
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2006; Lee et al., 2010b), THF AfufRof|A] EoFo] AHd3}s]
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Table 1. Surface soil chemical properties of orchard field in Gyeongnam province (r=140).

Year pH EC oM Avail. P,Os K Ca Mg Na LR
(1:5) dS m’ g kg'] mg kg'l ------------- Exch. Cation (cmol, kg") ------------- kg ha
2002 5.7¢" 0.42b 20d 665¢ 0.71b 5.1b l.4c 0.12b 1,690a
2006 6.0b 0.77a 25¢ 946a 1.16a 8.1a 1.8b 0.10b 650c
2010 6.2a 0.63a 31b 752bc 1.27a 8.3a 2.1a 0.06¢ 1,190b
2014 6.1ab 0.73a 36a 832b 1.24a 8.5a 2.1a 0.31a 1,470a
Optimum range]k 6.0-7.0 <2 20-30 300-550 0.5-0.8 5.0-6.0 1.5-2.0 - -

"Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

NIAST (2010): Fertilizer recommendation for crops.

Table 2. Subsoil Chemical properties of orchard field in Gyeongnam province (r=140).

Year pH EC oM Avail. P,Os K Ca Mg Na LR
(1:5) dS m' g kg'] mg kg'l ------------- Exch. Cation (cmol. kg") ------------- kg ha
2002 5.6¢" 0.40b 16¢ 549¢ 0.53¢ 4.2b 1.3¢c 0.12b 2,090a
2006 5.7bc 0.67a 18¢c 791a 0.87b 6.5a 1.6b 0.08¢c 1,210c
2010 6.0a 0.53a 24b 682b 0.99ab 6.5a 1.8a 0.06d 1,550b
2014 5.8b 0.5% 30a 749ab 1.01a 6.7a 1.8a 0.30a 1,620b
Optimum rangei 6.0-7.0 <2 20-30 300-550 0.5-0.8 5.0-6.0 1.5-2.0 - -

"Values within a column followed by the same letter are not significantly different at 5% level by DMRT.

NIAST (2010): Fertilizer recommendation for crops.
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Fig. 1. Principal components analyses of subsoil chemical
propetties of orchard field in Gyeongnam Province (r=140).
The variance explained by the each principal component (PC)
axis is shown in parentheses. The bars represent standard
deviation of the mean.
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Fig. 2. Frequency distribution of subsoil chemical properties of orchard field in Gyeongnam province (7=140).
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Table 3. Surface soils chemical properties of orchard field as affected by soil texture (7=139).

Soil texture pH EC oM Avail. P,Os K Ca Mg Na LR
(1:5) ds m’ g kg'] mg kg'] ------------- Exch. Cation (cmol. kg'l) ------------- kg ha
Sandy loam 6.5a" 0.55ab 32b 814a 1.04b 8.3a 1.7b 0.30a 930b
Loam 6.0b 0.85a 39a 862a 1.37a 8.7a 2.2a 0.31a 1,560a
Silt loam 6.0b 0.44b 33ab 740a 1.02b 8.2a 22a 0.30a 1,580a

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's

studentized range test.

Table 4. Subsoils chemical properties of orchard field as affected by soil texture (=139).

Soil texture pH EC OM Avail. P,Os K Ca Mg Na LR
(1:5) dS m’ g kg’ 11 O — Exch. Cation (cmole kg'') ---rnmmr-mmv kg ha’
Sandy loam 6.2a 0.45ab 25b 681a 0.81b 5.2a 1.4b 0.28a 1,240b
Loam 5.8b 0.69a 32a 794a 1.13a 7.0a 1.9a 0.30a 1,690a
Silt loam 5.8b 0.39b 27ab 659a 0.79b 6.8a 2.1a 0.31a 1,650ab

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's

studentized range test.
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