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Response of Microbial Distribution to Soil Properties
of Orchard Fields in Jeonbuk Area

Byung-Koo Ahn*, Hyo-Jin Kim', Seong-Soo Han', Young-Han Lee’, and Jin-Ho Lee’

Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704

IDepartment of Food & Environmental Science, Wonkwang University

ZGyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-370, Korea

‘?Department of Bioenvironmental Chemistry, Chonbuk National University

This study was conducted to investigate impacts of soil properties on microbial distribution in Jeonbuk
orchard fields. Soil samples were collected from 110 sites cultivated with different fruit plants. The population
of aerobic bacteria and fungi and the content of soil microbial biomass carbon (C) were found to increase with
increasing silt content in the soils. Different activity of dehydrogenase was not observed among the different
textures of soil. Microbial distribution, amount of microbial biomass C, and dehydrogenase activity in the soils
were not significantly different among the topographic sites. However, in pear and grape fruit plant fields,
coliform group of bacteria was found in relatively higher population, 133.0x10° CFU g'1 and 107.4x10° CFU
g'l, respectively. Microbial groups were simplified and their density was reduced with increasing the
cultivation periods of fruit plants. The soil microbial distribution was proportionally correlated with some of
soil properties such as soil pH, soil organic matter (SOM) content, and exchangeable Mg content; in particular,
the population of Bacillus sp. was proportionally correlated with soil pH and exchangeable Mg content. The
amounts of microbial biomass C and the dehydrogenase activity in the soils were significantly correlated with

the contents of SOM and exchangeable Ca ion (p<0.01).
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Table 1. Microbial distribution (colony forming unit g'1 dry soil) in different textured soils of orchard fields.

Soil texture Aerobic bacteria  Bacillus sp.  Fungi Gm(-)T Coliform group SMBC DHA
x10° x10° x10* x10* x10° mg kg'  pg TPF g' 24’
Sandy loam 19.96° 22.9a 16.4a 1.6b 13.4b 327.0b 45.9a
Silt loam 37.1ab 22.1a 21.4a 12.3a 85.3a 327.0b 40.8a
Silty clay loam 52.6a 22.3a 25.7a 4.8b 75.0b 564.8a 49.8a
Loam 31.9ab 20.4a 17.1a 4.8b 84.8b 376.3ab 57.9a
+Gm(—), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.
“Numbers followed by the same letter within a column are not significantly different (Duncan's test, p<0.05).
Table 2. Soil microbial distribution (colony forming unit g'1 dry soil) in different topographic orchard fields.
Topography Aerobic bacteria  Bacillus sp. Fungi Gm(-)T Coliform group SMBC DHA
x10° x10° x10"  x10° x10° mg kg'  ug TPF g 24h’
Local valley & fans 24.8a" 23.8a 16.5a 3.8b 62.8b 337.1a 60.7a
Hilly & mountains 41.5a 20.0a 20.0a 5.1b 90.8b 442.0a 50.7a
Mountain foot slopes 19.2a 20.6a 19.0a 4.7 64.4b 315.8a 64.0a
Alluvial plain 22.0a 23.8a 13.3a 1.7b 20.9b 321.7a 38.2a
Diluvium 55.1a 17.8a 15.1a 2.4b 114.5b 313.5a 65.0a
Fluvio-marine deposits 21.6a 6.7a 154a  314a 413.3a 352.4a 36.1a

%Gm(—), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.

*Numbers followed by the same letter within a column are not significantly different (Duncan's test, p<0.05).
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Table 3. Soil microbical distribution (colony forming unit g'1 dry soil) in different orchard fields cultivated with different

fruit plants.
Topography Aecrobic bacteria Bacillus sp. Fungi Gm(-)T Coliform group SMBC DHA
x10° x10° x10* x10* x10° mg kg'  pg TPF g 24h’
Pear 39.1a" 23.9a 17.9a 7.0a 133.0a 433.9a 50.9a
Apple 31.2a 21.5a 22.3a 3.6a 60.6ab 375.4a 63.3a
Peach 32.2a 20.8a 19.7a 2.0a 12.5b 413.2a 62.5a
Grape 22.8a 17.5a 14.5a 7.8a 107.4a 337.2a 44.0a
Persimmon 34.8a 18.1a 13.5a 4.2a 86.0ab 302.2a 46.6a

*Gm(-), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.
“Numbers followed by the same letter within a column are not significantly different (Duncan's test, p<0.05).

Table 4. Soil microbial distribution (colony forming unit g‘l dry soil) in the different orchard fields grown for different

ages of fruit plants.

Growth year Aerobic bacteria Bacillus sp. Fungi Gm(-)+ Coliform group SMBC DHA
x10° x10° x10* x10* x10° mg kg' g TPF g' 24h"
1~10 35.6a" 21.8a 18.9a 6.3a 59.1a 411.3a 60.2a
11~20 32.7a 21.6a 18.1a 43a 96.7a 381.2a 50.2a
21~30 22.7a 13.6a 16.0a 6.3a 79.6a 291.2a 61.2a
+Gm(—), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.
“Numbers followed by the same letter within a column are not significantly different (Duncan's test, p<0.05).
Table 5. Soil chemical properties of orchard fields in Jeonbuk area.
Parameter pH EC oM Avail. P,Os Exch. Cation
K Ca Mg Na
(1:5) dS m' g kg'1 mg kg'1 cmol, kg'1
Minimum 4.5 0.1 9 111 0.03 1.1 0.6 0.04
Maximum 8.1 3.0 75 1938 4.80 133 42 0.93
Mean 6.3 0.6 31 703 1.21 5.5 2.4 0.19
Optimal level 6.0~6.5 25~35 200~300 0.30~0.60 5.0~6.0 1.5~2.0
Srafise B0 409l Folsl Ax e Aow B EQsItETL OS] B ARAe] 349
o gro® AU Y TAMPY] WRSHL BRI mope] sfeby hed| EOF pH, §71E, B Ca
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A e QAo 7P w2 s Bk I A
H7Ite] olA nlgE gl Bash BHEA] B
S85lo] DR WEs AL A0E et g S
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2 paol Basi,
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Table 6. The values of cormrelation coefficient (r)Jr between the chemical properties of soil and the population of soil
microbes in orchard fields.

Chemical property  Aerobic bacteria  Bacillus sp. Fungi Grn(-)1E Coliform group SMBC DHA
pH 0.235% 0.256%* 0.061 0.102 0.121 0.202* 0.173
EC -0.095 0.049 -0.001 0.136 0.022 0.098 -0.143
OM 0.103 0.178 0.060 0.197* 0.171 0.310** 0.317**
Avail. P,Os 0.043 0.167 0.063 -0.052 0.029 0.021 -0.004
Exch. K 0.073 0.014 0.199* 0.011 -0.048 0.376** 0.110
Exch. Ca 0.170 0.175 0.070 -0.019 0.131 0.372%* 0.278**
Exch. Mg 0.155 0.266** 0.053 0.164 0.181 0.188* 0.051
Exch. Na -0.146 0.066 0.088 -0.029 -0.063 -0.165 0.108

"Correlation coefficient (r) was determined by Pearson correlation analysis to evaluate the relationship between parameters.

Results were evaluated with 95% and 99% confidence intervals: *, significant at p<0.05 and **, significant at p<0.01 level.
*Gm(-), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.

Table 7. The values of comelation coefficient (r)'r between the

microbes in orchard fields.

contents of heavy metals and the population of soil

Metals Aerobic bacteria  Bacillus sp. Fungi Gm(-)]k Coliform group SMBC DHA
Cd -0.163 -0.078 0.003 -0.014 0.131 -0.184 -0.166
Cr -0.012 -0.169 -0.105 0.116 0.326** -0.251** -0.105
Cu -0.029 -0.034 -0.094 -0.028 0.017 0.010 0.017
Ni -0.056 0.002 0.020 0.068 0.021 0.118 0.014
Pb -0.077 -0.044 0.070 -0.012 -0.022 0.046 -0.073
Zn -0.102 0.176 -0.059 -0.110 0.059 0.215 -0.023
As -0.140 -0.131 0.036 -0.007 -0.113 -0.054 -0.131

"Correlation coefficient (r) was determined by Pearson correlation analysis to evaluate the relationship between parameters.

Results were evaluated with 95% and 99% confidence intervals: *, significant at p<0.05 and **, significant at p<0.01 level.
*Gm(-), Gram-negative bacteria; SMBC, soil microbial biomass C content; DHA, dehydrogenase activity.
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