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Soil management for environment-friendly agriculture depends on the effects of soil microbial activities and
soil fertility. To improve soil health for the upland crops, this study evaluated a relationship between soil
chemical properties and soil microbial diversities at 25 sites in upland soils in Gyeongnam Province. The
average nutrients in the upland soils were 1.7 times for available phosphorous, 1.4 times for exchangeable
potassium and 1.5 times for exchangeable calcium higher compared to recommend concentrations in the
upland soils. We found a significant positive correlation between the soil organic matter and the soil microbial
biomass C (p<0.01). Contents of organic matter and dehydrogenase in the inclined piedmont soils were
significantly higher than those in the other topographical soils (p<0.05). In addition, concentrations of organic
matter and microbial biomass C in the loam soils were significantly higher than in the silt loam soils (p<0.05).
In principal component analyses of chemical properties and microbial populations in the upland soils, our
findings suggested that available phosphorous should be considered as potential factor responsible for the
clear upland soils differentiation. The soil organic matter was positive correlation with Bacillus sp. and fungi,
whereas soil pH was also positive correlation with Pseudomonas sp. in upland soils.
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Table 1. Chemical properties of upland soils as affected by topography, texture and crop.

Exch. Cation

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

(1:5) dS m' g kg'l mg kg'l --------------- cmol, kg'l --------------- kg ha
Minimum 4.7 0.13 7 151 0.15 3.7 0.9 0.04 0
Maximum 7.7 4.11 64 2,600 2.09 21.9 3.5 0.60 3,000
Mean 6.4 1.02 28 853 0.81 8.7 1.7 0.14 929 25
Soil topography
Fan & valley 6.5a" 1.18a 30b 966a 0.83ab 8.7a 1.7ab 0.13a 880a 13
Hill areas 6.4a 0.79a 20bc 547a 0.50b 10.1a 1.6ab 0.13a 880a 6
Inclined piedmont 5.8a 1.20a 50a 880a 1.32a 7.7a 2.4a 0.24a 1,880a 3
River sider plain 6.4a 0.33a 10c 679a 0.59ab 4.9a 1.1b 0.08a 580a 3
Soil textures
Silt loam 6.0a 0.65a 15b 593a 0.34a 7.8a 1.9a 0.11a 132a 4
Sandy loam 6.5a 1.45a 28ab 1,207a 0.97a 7.4a l.4a 0.14a 63a 7
Loam 6.4a 0.86a 3la 693a 0.81a 9.2a 1.8a 0.14a 103a 14
Crop
Potato 6.1a 1.17a 22a 1,080a 0.99a 5.9b 1.5a 0.12a 105a 5
Sweetpotato 7.1a 0.76a 30a 832a 0.93a 12.9a 1.7a 0.12a 35a 5
Pepper 6.0a 1.31a 26a 916a 0.87a 7.4ab 1.7a 0.20a 148a 5
Sesame 6.3a 1.01a 35a 754a 0.54a 7.9ab 1.8a 0.11a 105a 5
Soybean 6.3a 0.70a 26a 521a 0.58a 8.3ab 1.7a 0.12a 88a 5
Optimum level 6.0-6.5 - 20-30 300-500 0.5-0.6  5.0-6.0 1.5-2.0 - - -

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

range test.

Table 2. Microbial population (colony forming unit per g) of upland soils as affected by topography, texture and crop.

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

Minimum 6.7 1.5 29 4.0 0.6 0.9 48 18

Maximum 44.0 79.1 80.9 22.1 79.1 71.9 598 317

Mean 17.5 15.2 15.9 11.4 18.0 16.9 268 71 25

Soil topography

Fan & valley 18.7a" 17.7a 18.4a 12.8a 19.7a 9.2a 295ab 61b 13

Hill areas 13.4a 12.6a 11.4a 10.9ab  18.8a 24.0a 192b 61b 6

Inclined piedmont 19.5a 11.6a 13.6a 10.5ab  18.7a 18.1a 426a 149a 3

River sider plain 14.9a 10.2a 13.1a 6.9b 5.8a 32.6a 128b 46b 3

Soil textures

Silt loam 9.4a 11.0a 8.7a 11.0a 14.7a 32.7a 135b 48a 4

Sandy loam 16.7a 8.9a 25.3a 12.0a 6.0a 17.1ab 235ab 57a 7

Loam 19.4a 18.9a 12.6a 11.2a 24.5a 11.9b 318a 83a 14

Crop

Potato 17.5a 22.3a 15.7a 10.5a 19.5a 23.3a 233a 55a 5

Sweetpotato 15.3a 13.7a 16.9a 13.7a 26.0a 25.4a 200a 8la 5

Pepper 24.0a 19.0a 9.5a 10.7a 18.2a 12.3a 308a 63a 5

Sesame 15.9a 12.3a 26.0a 11.9a 12.3a 14.1a 310a 98a 5

Soybean 12.6a 6.9a 9.5a 10.1a 12.8a 8.2a 278a 5la 5

TGm(-), Gram-negative bacteria; B. sp., Bacillus sp.; FP, Fluorescence Pseudomonas sp.; CG, Coliform group; SMBC, soil microbial
biomass C content; DHA, dehydrogenase.iMeans 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. Correlation between soil organic matter and soil
microbial biomass C content (n=25).
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