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The scientific information between microbial community and chemical properties of reclaimed tidal soil is not
enough to understand the land reclamation process. This study was conducted to investigate the relation
between chemical properties and microbial activities of soils from reclaimed tidal lands located at
south-westem coastal area (42 samples from Goheuong, Samsan, Bojun, Kunnae, Hwaong and Yeongsangang
sites). Most of the reclaimed soils showed chemical characteristics as salinity soil based on EC. Only Na' in
exchangeable cation was dependent on EC of reclaimed soil, whereas other cations such as K, Ca™, and Mg2+
were independent on EC. The mesophilic bacteria decreased with an increase in EC of soil. Microbial
population increased with soil organic content in the range of 0~10 g kg‘l and dehydrogenase activity less than
100 ug-TPF g'1 h™'. Microbial population of soils from reclaimed tidal lands was closely related to the
microbial community containing hydrolytic enzyme activities of cellulase, amylase, protease, and lipase.
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Relation between total microbial population and microbial community containing hydrolytic enzyme activities in soils from
reclaimed tidal lands at south-westem coastal area.
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Table 1. Information of the reclaimed tidal lands at south-westem coastal area.

Site Reclamation Period Area (ha) Sample

Goheung 1991~2008 2,075 6 Samples from paddy soil
Samsan 1997~2009 777 4 Samples form paddy soil
Bojun 1991~1997 294 3 Samples from paddy soil
Kunnae 1991~2008 464 5 Samples form paddy soil
Hwaong 1991~2012 4,482 7 Samples form paddy soil
Yeongsangang 1985~2012 12,500 17 Samples form paddy soil
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Table 2. Screening media and dye used for the detection of hydrolytic enzymatic activities.

Enzyme Substrate (basal medium) Dye Identification

Cellulase 1% (W/v) Avicel® Clear zone

Amylase 1% (w/v) Soluble starch 0.2% (w/v) Congo red solution Clear zone

Protease 1% (w/v) Skim milk powder Clear zone
0.5% (w/v) Casein from milk

Lipase 1% (w/v) Tributyrin Clear zone

Basal medium contains yeast extract 0.1%, peptone 0.1%, NaCl 0.5%, Agar 1.5%
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Table 3. The chemical properties of soils from reclaimed tidal lands at south-westem coastal area.
) Exchangeable cation
Site pH EC OM Sample
K Ca Mg Na
1:5 dS m g kg e cmol, kg'] ---------------------
Goheung Mean 7.99 5.26 9.24 1.57 8.70 5.30 5.28 6
Min. 7.63 431 7.49 1.16 3.93 4.76 3.94
Max. 8.31 11.4 18.6 2.59 21.5 8.20 8.81
Samsan Mean 8.12 26.7 5.09 1.04 12.3 7.44 6.57 4
Min. 8.03 9.18 4.98 0.91 10.6 4.08 4.65
Max 8.40 34.8 7.77 1.09 13.3 10.1 28.6
Bojun Mean 7.22 7.30 9.65 0.75 5.80 2.95 5.28 3
Min. 4.47 4.33 8.87 0.72 3.39 2.08 2.85
Max. 7.70 10.2 10.2 0.92 6.66 4.88 8.03
Kunnae Mean 6.90 7.71 12.1 1.20 10.9 6.70 5.15 5
Min. 5.35 4.55 10.7 0.98 6.99 3.77 2.14
Max. 7.01 9.85 17.1 1.70 12.2 9.02 7.27
Hwaong Mean 7.65 5.94 4.65 1.28 2.42 4.50 5.09 7
Min. 6.67 3.41 3.38 1.01 1.50 3.11 3.78
Max 8.63 30.5 6.20 1.54 10.1 7.38 26.0
Yeongsang gang Mean 7.15 4.60 11.6 1.44 6.40 5.81 433 17
Min. 4.89 1.47 7.09 0.78 2.92 2.93 1.60
Max. 8.21 7.84 22.0 1.91 14.3 8.27 7.54
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Fig. 1. Relation between electrical conductivity and ex-
changeable cations in soils from reclaimed tidal lands at
south-westem coastal area. Na, exchangeable Na" (R2=0.8()7);
K, exchangeable K (R2=0.012); Ca, exchangeable Cca** (R2=
0.132); Mg, exchangeable Mg'* (R’=0.148).
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Table 4. Dehydrogenase activities and microbial population (CFU g'l) in soils from reclaimed tidal lands at south-westem coastal

area.
Site DHA HTB HB MB TB A F
ug-TFP g' h' x10° x10° x10° x10? =10 107
Goheung Mean 403 87.1 19.9 184 39.9 389 51.6
Min. 272 30.6 4.16 154 3.02 16.9 30.2
Max. 544 374 333 449 75.1 80.1 93.7
Samsan Mean 66.2 2.01 0.73 6.30 1.97 1.63 1.89
Min, 119 0.39 0.05 0.05 0.43 0.06 0.17
Max. 313 3.66 0.93 12.5 18.8 5.36 6.11
Bojun Mean 221 192 3.71 27.2 2.99 5.68 172
Min. 164 8.90 2.06 17.0 223 1.71 542
Max. 343 215 3.90 312 163 278 235
Kunnae Mean 275 412 7.37 444 37.3 66.9 223
Min. 222 34.6 5.03 264 182 345 123
Max. 411 151 48.1 759 91.0 137 392
Hwaong Mean 59.9 5.15 0.77 102 1.75 3.24 4.11
Min. 326 0.54 0.09 0.23 0.64 0.06 0.06
Max. 219 23.7 2.14 58.7 11.5 17.7 30.5
Yeongsang gang  Mean 211 81.1 113 679 72.1 226 214
Min. 65.3 249 3.11 83.8 7.12 35.6 17.7
Max. 519 193 22.1 1,527 719 986 814

DHA, Dehydrogenase activity; HTB, Halotolerant bacteria; HB, Halophilic bacteria; MB, Mesophilic bacteria; TB, Thermophilic

bacteria; A, Actinomyces; F, Fungi
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Table 5. Microbial community (CFU g'l) containing hydrolytic enzyme activities in soils from reclaimed tidal lands at

south-westem coastal area.

. Bacteria Actinomyces & Fungi
Site Avicelase ~ Amylase  Protease Lipase Avicelase  Amylase  Protease Lipase
x10° x10° x10° x10° x107 x107 x107 x107
Goheung Mean 73.9 59.1 50.3 1.74 323 29.8 40.8 455
Min. 448 0.23 19.5 0.76 5.23 15.2 12.0 7.13
Max. 323 119 106 21.4 127 68.8 54.8 138
Samsan Mean 1.63 1.96 0.27 0.03 0.29 2.96 0.74 0.65
Min. 0.04 0.04 0.03 0.02 0.08 0.52 ND 0.08
Max. 1.73 2.02 0.43 0.05 242 5.94 2.26 1.56
Bojun Mean 9.16 9.46 3.83 0.12 1.86 1.19 0.76 1.19
Min. 0.74 0.76 0.13 0.03 1.40 1.17 0.54 0.54
Max. 18.4 22.4 8.67 0.38 2.37 1.35 0.95 1.44
Kunnae Mean 97.1 90.3 40.2 3.36 74.8 55.9 55.4 37.8
Min. 71.2 35.7 33.8 2.42 51.3 43.2 27.8 19.2
Max. 142 148 57.6 8.88 218 138 166 126
Hwaong Mean 2.38 1.03 1.67 0.21 1.01 1.40 1.01 1.33
Min. 0.13 0.23 0.01 0.00 0.08 0.16 0.08 ND
Max. 6.23 12.4 5.82 2.20 9.75 8.73 11.4 7.55
Yeongsangang Mean 65.4 88.0 39.5 7.13 139 156 90.0 166
Min. 31.0 29.0 5.78 1.13 9.89 19.3 5.62 26.6
Max. 164 262 79.1 21.3 613 769 424 655

Avicelase, Cellulose-hydrolytic activities based on Avicel®, Amylase, Starch-hydrolytic activities based on soluble starch;

Protease, Protein-hydrolytic activities based on skim milk; Lipase, Lipid-hydrolytic activities based on tributyrin; ND, Not

detected.
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