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Response of Microbe to Chemical Properties from Orchard
Soil in Gyeongnam Province
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Soil microbial diversity was responsible for a strong effect on the chemical properties of orchard soils. This
study evaluated a relationship between soil chemical properties and soil microbial diversities at 25 sites in
orchard soils in Gyeongnam Province. The average nutrients in the orchard soils were 2.6 times for available
phosphorous, 2.3 times for exchangeable potassium and 1.3 times for exchangeable calcium higher compared
to recommend concentrations in the orchard soils. Contents of available phosphorous and organic matter in the
inclined piedmont soils were higher than those in the other topographical soils (p<0.05). Populations of fungi
and fluorescence Pseudomonas sp. in the siltloam soils were significantly higher than those in the sandy loam
soils (p<0.05). In principal component analysis of chemical properties and microbial populations in the upland
soils, our findings suggested that population of bacteria should be considered as potential factor responsible
for the clear orchard soils differentiation. The soil organic matter was significantly negative correlation with
population of bacteria whereas was positive correlation with population of fungi in orchard soils.
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13} 2y AR gl ok 257)40] itk pH
6.2, 9715 29 g kg ', AL 786 mg kg, AT LE
1.36 cmol. kg, 2|3 ZH: 7.7 emol. kg !, X|$HA o}
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Table 1. Chemical properties of orchard soils as affected by topography, texture and crop.

Exch. Cation

Parameter pH EC OM  Avail. P,Os LR Sample
Ca Mg Na

(1:5) dS m" g kg’1 mg kg'1 --------------- cmo, kg’1 --------------- kg ha
Minimum 4.8 0.19 10 249 0.54 2.1 0.7 0.01 0
Maximum 7.1 2.54 47 1,437 2.40 14.9 49 0.23 3,000
Mean 6.2 0.68 29 786 1.36 7.7 2.1 0.05 1,110 25
Soil topography
Fan & valley 6.3a" 0.41a 22b 631b 1.16a 6.9a 2.0a 0.04a 975a 10
Hill areas 6.0a 0.90a 31ab 841ab 1.50a 7.7a 1.9a 0.07a 1,500a 9
Inclined piedmont 6.3a 0.80a 37a 963a 1.47a 9.1a 2.7a 0.06a 750a 6
Soil textures
Silt loam 6.3a 0.49a 24a 670a 1.35a 7.9a 2.2a 0.04a 917a 9
Sandy loam 7.1a 0.48a 35a 582a 0.89a S5.4a l.4a 0.07a 375a 2
Loam 6.1a 0.83a 32a 890a 1.43a 7.9a 2.2a 0.06a 1,339a 14
Crop
Sweet persimmon 6.2a 0.67a 29a 805a 1.34a 7.4a 2.3a 0.05a 1,212a 13
Pear 6.2a 0.47a 30a 734a 1.39a 8.5a 2.1a 0.03a 1,125a 6
Peach 6.2a 0.77a 25a 813a 1.28a 9.0a 1.7a 0.08a 1,125a 4
Apple 6.2a 1.15a 38a 770a 1.56a 5.4a 1.7a 0.08a 375a 2
Optimum level 6.0-6.5 - 25-35 200-300 03-06  5.0-60 1520 - - -

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

range test.
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4,9X10° CFU g, BRI AT 8.0X10° CFU g ', &3 o]
9.0<10" CFU g, &4 —’r\rﬂb}/\% 12.1x10° CFU g
coliform 120| 7.6X10° CFU g, EoF 0= 5\_
356 mg kg |, EadA AL 341 48 TPF g ' 24h°
olglth, Tt (NIAST, 2007)¢] Hile] ul=w
T EoFo] n|AES At 10.6X10° CFU g ', WAl
9.1}10° CFU g ', AME 4.6<10" CFU g, 24 Bacz]]us
183.4x10" CFU g, 3124 Bacillus 10,5<10" CFU g,

& S 77.2X10" CFU g ', &34 Pseudomonas 8. 6><104
CFU g, coliform 41,2X10° CFU g ‘12|11 u|yEAek
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Table 2. Microbial diversity (colony forming unit per g) of orchard soils as affected by topography, texture and crop.

Parameter’ Bacteria ~ B. sp. Fungi FP Gm(-) CG SMBC DHA Sample
X10° X10° x10* X10° X10° X10°  mg kg' pgTPF g ' 24h"

Minimum 1.8 1.2 2.4 0.3 0.7 0.0 195 7.6

Maximum 39.0 24.4 21.1 40.2 28.6 46.8 621 85.2

Mean 12.4 8.0 9.0 12.1 49 7.6 356 34.1 25

Soil topography

Fan & valley 17.2a" 8.8a 10.4a 14.1a 6.2a 3.6a 316a 34.3a 10

Hill areas 8.8a 6.8a 8.2a 10.5a 3.6a 10.9a 386a 28.1a 9

Inclined piedmont 9.7a 8.6a 7.9a 11.3a 4.9a 9.5a 377a 42.6a 6

Soil textures

Silt loam 17.3a 10.9a Il.1a 16.2a 5.3a 8.3a 359a 354a 9

Sandy loam 10.6a 13.6a 4.3b 5.9b 8.4a 2.3a 239a 32.0a 2

Loam 9.4a 53a 8.3ab 10.4ab 4.2a 8.0a 371a 33.5a 14

Crop

Sweetpersimmon 14.1a 5.6a 7.7a 12.0a 6.2a 8.1a 310ab 27.9a 13

Pear 10.6a 11.7a 9.8a 12.3a 43a 10.4a 437a 39.4a 6

Peach 10.4a 8.7a 12.9a 14.4a 2.5a 3.3a 436a 47.8a 4

Apple 10.7a 11.0a 6.9a 7.5a 3.4a 4.9a 249 30.4a 2

me(-), Gram-negative bacteria; B. sp., Bacillus sp.; FP, Fluorescence Pseudomonas sp.; CG, Coliform group; SMBC, soil microbial
;biomass C content; DHA, dehydrogenase.
“Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s multiple range test.
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Fig. 1. Principal component analysis between chemical properties and microbial diversity of orchard soils as affected
by topography (A), texture (B), crop (C) and loading values of the individual parameter (D). The variance explained
by the each principal component (PC) axis is shown in parentheses. Bars represent one standard deviation of the mean.
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