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Comparison of Microbial Community of Orchard Soils in
Gyeongnam Province

Young-Han Lee and Seong-Tae Lee*
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Soil management for orchard depends on the effects of soil microbial activities. The present study evaluated
the soil microbial community of 25 orchard in Gyeongnam Province by fatty acid methyl ester (FAME)
method. The average concentrations in the orchard soils were 332 nmol g"1 of total FAMEs, 94 nmol g'1 of
bacteria, 46 nmol g'1 of Gram-negative bacteria, 42 nmol g'1 of Gram-positive bacteria, 4.8 nmol g'1 of
actinomycetes, 54 nmol g'1 of fungi, and 9.1 nmol g'1 of arbuscular mycorhizal fungi. In addition, sandy loam
soils had significantly low ratio of cy19:0 to 18:1®7c compared with that of loam soils (p<0.05), indicating
that microbial stress decreased. The average soil microbial communities in the orchard soils were 28.1% of
bacteria, 15.9% of fungi, 13.6% of Gram-negative bacteria, 12.5% of Gram-positive bacteria, 2.8% of
arbuscular mycorrhizal fungi, and 1.4% of actinomycetes. The soil microbial community of Gram-negative
bacteria in peach cultivating soils was significantly higher than that of pear cultivating soils (p<0.05).
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Table 1. Microbial biomass in orchard soils as affected by topography, texture, and crop.

Parameter’ TF B G(-) G(+) A F AMF G(-)/G(+) F/B Sample
nmol g‘1
Minimum 130 34 18 12 0.8 18 2.1 0.81 0.33
Maximum 784 236 104 113 12.1 152 23.6 2.05 1.19
Mean 332 94 46 42 4.8 54 9.1 1.12 0.57 25
Standard deviation 142.5 42.6 21.1 19.9 2.51 34.6 5.86 0.281 0.202
Soil topography
Fan & valley 308a* 83a 4la 36a 4.0a 58a 10.0a 1.20a 0.66a 10
Hill areas 377a 109a 53a 48a 5.7a 58a 9.9a 1.13a 0.54a 9
Inclined piedmont 306a 90a 41a 42a 4.7a 42a 6.6a 0.99a 0.48a 6
Soil texture
Silt loam 386a 105a Sla 46a 5.3a 70a 12.7a 1.20a 0.64a 9
Sandy loam 193a 55a 26a 25a 2.8a 37a S5.4a 1.07a 0.73a 2
Loam 318a 92a 45a 41a 4.8a 47a 7.4a 1.08a 0.51a 14
Crop
Sweet persimmon 289a 8la 39a 37a 4.0a 42a 8.0a 1.10ab 0.52a 13
Pear 379a 106a 48a 50a S.4a 65a 9.7a 0.98b 0.63a 6
Peach 411a 117a 64a 45a 6.4a 84a 12.9a 1.43a 0.71a 4
Apple 317a 95a 46a 43a 4.9a 43a 7.1a 1.04ab 0.47a 2

+TF, total FAMEs; B, total bacteria; G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; A, actinomycetes; F, fungi;

AMEF, arbuscular mycorrhizal fungi.

*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. Ratio of cy19:0 fatty acid to 18:107c fatty acid
in orchard soils. Bars represent one standard deviation
of the mean. 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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Table 2. Microbial communities in orchard soils as affected by topography, texture, and crop.

Parameter’ B G(-) G(+) A F AMF Sample
%, nmol
Minimum 239 11.4 8.1 0.6 10.8 1.4
Maximum 325 18.0 15.3 22 31.1 7.9
Mean 28.1 13.6 12.5 1.4 15.9 2.8 25
Standard deviation 2.17 1.54 1.98 0.34 4.96 1.54
Soil topography
Fan & valley 27.1a" 13.5a 11.8a 1.3a 17.8a 3.4a 10
Hill areas 28.6a 14.0a 12.7a 1.5a 15.2a 2.5a
Inclined piedmont 29.0a 13.3a 13.6a 1.5a 13.6a 2.2a 6
Soil texture
Silt loam 27.0a 13.4a 11.7a 1.3a 17.0a 3.6a 9
Sandy loam 28.3a 13.5a 12.7a l.4a 20.5a 2.8a
Loam 28.8a 13.8a 13.0a 1.5a 14.5a 23a 14
Crop
Sweet persimmon 27.9a 13.4ab 12.5a 1.3a 14.4a 3.0a 13
Pear 28.1a 12.8b 13.2a l.4a 17.3a 24a 6
Peach 28.1a 15.2a 11.0a 1.6a 19.5a 2.9a 4
Apple 29.7a 14.1ab 13.5a 1.6a 13.8a 2.3a 2

1'B, total bacteria; G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular
mycorrhizal fungi.
*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. 2. 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. A, actinomycetes; AMF,
arbuscular mycomhizal fungi; B, total bacteria; F, fungi; Gm(-), Gram-negative bacteria; Gm(+), Gram-positive bacteria;
MUFA, monosaturated fatty acids; SFA, saturated fatty acids.
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