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Abstract

Nitrifying bacteria were detected by fluorescent in situ hybridization (FISH) method at 6 sampling sites with different
eutrophication degree in the Nak-Dong River and their tributaries. And conventional physico-chemical parameters including
NH.-N, NOsz-N, and TN were determined concurrently. In rainy period (July), there was no noticeable difference between the
number of ammonia/nitrite-oxidizing bacteria detected at each site except Sang-Ju and the ratio of nitrifying bacteria to total
counts stained by DAPI varied in 6 ~33%. By contrast, in the dry period (October), both of bacterial population was increased
differently and the ratio of nitrifying bacteria to total counts ranged more widely from 6% in heavily polluted water zone,
Hwa-Won to 60% in upper tributary with high agricultural land use. Byung-Sung-Chun. In January, the numbers of
ammonia-oxidizing bacteria was reduced up to one tenth, while those of nitrite-oxidizing bacteria was apparently increased

maybe due to high DO and low DOC.
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Fig. 1. Sampling sites in the Nak-Dong River and tributaries.
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stained cells a each site (A: An-Dong, B: Young-
River, C: Byung-Sung-Chun, D: Sang-Ju, E: Hwa
Won, F. Sam-Rang-Jin) of the Nak-Dong River.
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Table 1. Physicochemica environmental parameters at each ste

& Al#23e

g BaEQle
e e

dl(Schramm et a.,

1996) ol=

] 4*(Oxidation-Reduction Po-
tential, ORP)9] Xfol(FEYol AstAld: + 0.34 V; ofF

July 2006
Site WT EC DO BODs NHs+N NOsN TN POs~P TP SS DOC  Chl-a
(°C) pH (uSfem)  (mg/lL) (mg/L) (mg/l) (mgll) (mglL) (mgl) (mg/L) (mg/l) (mglL) (mg/m’)
An-Dong 223 75 188.40 84 171 0.00 2.80 421 0.01 008 920 798 4.70
Y oung-River 264 749 15110 71 0.71 0.10 2.82 3.05 0.00 000 900 488 4.00
Byung-Sung-Chun 282 8.3 149.80 5.9 3.52 0.00 2.82 297 0.02 013 560 4.03 2.40
Sang-Ju 25.7 8 180.30 5.7 1.61 0.00 117 134 0.00 0.00 1560 6.88 23.56
Hwa-won 243 737 288.00 10.6 2.52 0.37 177 2.56 0.02 007 2440 887 3.74
Sam-Rang-Jin 239 752 208.00 9.6 0.86 0.09 112 148 0.00 000 1680 7.05 2.14
October 2006
Site WT EC DO BODs NHs+N NOszN TN POs~P TP SS DOC  Chl-a
(°C) pH (uSfcm)  (mg/lL) (mg/L) (mg/l) (mgll) (mglL) (mgl) (mg/L) (mg/l) (mglL) (mg/m’)
An-Dong 17.7 74 326 9.7 211 0.03 150 242 0.01 003 7.00 4.16 5.80
Y oung-River 19.2 8.6 677 74 242 0.02 1.08 155 0.00 000 360 584 2.70
Byung-Sung-Chun 195 8.1 616 75 2.72 0.08 247 3.56 0.08 015 180 346 3.20
Sang-Ju 17.2 8.2 353 7.1 372 0.02 1.39 1.40 0.08 022 640 331 8.88
Hwa-won 175 7.9 1175 9.0 201 0.02 353 3.99 0.14 016 880 891 10.25
Sam-Rang-Jin 205 8.1 618 8.3 242 0.04 2.01 2.75 0.02 010 1460 565 78.20
January 2007
Site WT EC DO BODs NHs+N NOszN TN POs-P TP SS DOC  Chl-a
(°C) pH (uSlem)  (mg/L) (mg/L) (mg/l) (mg/l) (mg/l) (mgll) (mg/L) (mg/L) (mg/L) (mg/m’)
An-Dong 6.9 6.92 184 13.2 2.32 0.09 0.61 15 0 0.05 14 1.93 53
Y oung-River 55 7.72 343 14.8 3.22 0.39 112 2.78 0 0.07 1 1.62 7.8
Byung-Sung-Chun 79 7.57 337 12.3 2.82 0.09 2.25 3.12 0.24 045 104 204 8.2
Sang-Ju 48 7.69 220 12.0 221 0.10 117 1.87 0 0.08 22 174 8.8
Hwa-won 4 7.76 374 10.7 2.52 0.11 352 4.59 0.12 0.39 3.6 281 5.8
Sam-Rang-Jin 72 8.99 443 11.7 3.24 0.40 212 4.75 0.07 017 166 236 6.9
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Table 2. Correlation coefficients between environmental parameters and tota bacteria and nitrifying bacteria in the Nak-Dong
River (TC: Total Bacteria; NSO: ammonia-oxidizing bacteria; NIT: nitrite-oxidizing bacteria)

TC NSO NIT
r p-value r p-value r p-value
WT 0.066 0.79 0.295 0.24 -0.277 0.26
pH 0.256 0.30 0.422 0.08 0.186 0.46
EC 0619" 0.01 0580~ 0.01 -0.146 0.56
S 0.406 0.09 0.261 0.29 -0.042 0.86
DO -0.067 0.79 -0.458' 0.05 0.250 031
BOD -0.060 0.81 0.102 0.68 0.343 0.16
TOC(DOC) 0.482" 0.04 0.632 0.14 -0.371 0.12
NHN 0.018 0.94 -0.280 0.26 0.340 0.17
NOzN 0.295 0.23 0.046 0.85 0571 0.02
™ 0.272 0.27 -0.078 0.75 -0.313 0.26
PO,-P 0.122 0.63 0.101 0.69 -0.029 0.91
TP -0.008 0.97 -0.034 0.89 -0.083 0.74
Chl-a 0.368 0.13 0694~ 0.00 -0.243 0.33

“p<0.01, ‘p<0.05, N=18

Table 3. Ratio of agricultura using surface to watershed at
each site (Lee et a., 2007)

Site Watersh(zed Agricultural2 use B/A

(A, km") (B, km") (%)

An-Dong 980.41 283.07 29

Y oung-River 914.43 187.99 21
Byung-Sung-Chun 433.11 188.32 43
Sang-Ju 22413 101.13 45
Hwa-Won 547.95 164.04 30
Sam-Rang-Jin 1,422.30 322.97 23
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