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Comparison Between Active and Total Bacterial Populations in Streams of Busan

Mi-Hee Kim" | Jae-Won Jeong | Ki-Won Kwon, Jae-Hun Bin and Ho-Kuk Park

Environmental Research Division

Abstract

We investigated water quality of five streams in Busan by measurements of bacterial numbers and several physicochemical
items from March to November, 2007. The range of mean values of total bacteria estimated by AODC method were 2.1 x
10°~3.1 x 107 cells mL-1 and active bacteria estimated by CTC method were 2.0 x 10°~1.5 x 107 cells mL-1. The average
ratios of active to total bacterial numbers were 33.0% in Seonakdong river, 17.3% in Gamjeon watercourse, 41.7% in
Daecheon stream, 38.7 % in Oncheon stream and 54.8% in Dong stream. The average ratios of heterotrophic to total bacterial
numbers were within the range of 0.8~5.2%. Meanwhile, the range of mean values of total coliforms were 0~5.0 x 10°
coliform count 100mL-1 and fecal coliforms were 0~1.6 x 10° coliform count 100mL-1. The distribution of bacterial
populations and environmental factors showed various values by months. The correlation coefficients between active
bacterial numbers and environmental factors indicated by physicochemical items were 0.986(p<0.01) with total bacteria,
0.873(p<0.01) with heterotrophic bacteria, -0.762(p<0.05) with concentration of total nitrogen in Seonakdong river,
0.986(p<0.01) with total bacteria, 0.878(p<0.01) with chlorophil-a, 0.758(p<0.05) with COD item in Daecheon stream,
0.960(p<0.01) with total bacteria, 0.843(p<0.01) with heterotrophic bacteria in Oncheon stream and 0.966(p<0.01) with total
bacteria, 0.950(p<0.01) with COD item, 0.834(p<0.01) with BOD item, -0.694(p<0.05) with DO item in Dong stream,

respectively
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Table 1. The physicochemical parameters and their analytical method

Parameter Unit Method
Temperature T YSI 556
pH - YSI 556
Conductivity us/cm YSI 556
DO mg/L YSI 556
BOD maga/L Winkler—azide
COD mg/L Mn oxidation method
SS mg/L Filtered and Dried at 103~105
T-N mga/L Photometric method(BRAN + LUEBBE)
T-P mga/L Photometric method(BRAN + LUEBBE)
Chl-a mg/m3 Extract—spectrophotometric method
Phenol mg/L Absorptiometric Analysis
NO3-N maga/L Photometric method(BRAN + LUEBBE)
NH3-N mg/L Absorptiometric Analysis
PO4-P mga/L Photometric method(BRAN + LUEBBE)
DTN maga/L Photometric method(BRAN + LUEBBE)

DTP mga/L Photometric method(BRAN + LUEBBE)
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Fig. 2. CTC image of Gamjeon Watercourse
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Seonakdong River Gamjeon Watercourse

w ; " el w o

i (TEe g e mow| 2
v o mmmme |l 8 | e || §
22 o i
L \/1/4 o g T R ‘_1/,! e E

o e . :
T © ; 37 o le =
Eu‘ i v ﬂ

w Lm Ewy o

o] i . §

L3

M Ar My An W Ag Sm 2 M W oAr My An U Ag Sp OF N

Daecheon Stream Oncheon Stream

o w

o ez
o~ O e bacten Lo
i Ao
.55 ‘““*‘-—/ lo 3
i :
=2 o o
¥o i
io o §

w 2

My A My An M Ag Bp 00 M

Dong Stream

Fig. 3. The monthly variations of total and active bacterial
numbers and the ratios of active to total bacteria
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Fig. 4. The monthly variations of heterotrophic bacterial
numbers and the ratios to total bacteria
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Table 2. Variation of some environmental parameters in streams of Busan from March to November, 2007(mean+standard deviation)

Seonak dong River

Gamjeon Watercourse

Daecheon Stream  Oncheon Stream

Dong Stream

Temperature(C) 17+8 18+8 20t 6 20+8 16+7
pH 7.9+0.8 47+15 8.2+0.8 8.3+0.7 7.4+ 0.2
Conductivity(gs/cm) 671+372 4618 +3703 170+56 372+158 15804+ 11519
DO(mg/L) 9.2+4.1 44+102 121+34 10.1+2.8 3.0t 25
BOD (ma/L) 3.6+2.0 564.6+10.7 0.6+0.4 31+13 11.9+0.3
COD(mg/L) 6.9t1.5 448.3+15.9 15+0.8 52+15 121487
SS(ma/L) 20.9+6.6 176.1+323.0 7.3+14.4 8.7+65 95+5.8
T-N (mg/L) 2.517+0.570 189.989+187.968 2.417+0.535 2.63210.390  6.169+ 1.882
T-Pmg/L) 0.123+0.023 1.981+2.377 0.071+0.015 0.12010.036  0.355+ 0.144
Chl-a(ma/m’) 42.4+52.8 0.5+0.9 3.1t38 20.6+37.7 382+ 73.6
Phenol mg/L) 0.000+0.000 0.631+0.651 0.000+0.000 0.000£0.000  0.000+ 0.000
NO3-N(mg/L) 1.527+0.684 39.537+52.285 1.887+0.828 1.698+0.536  1.183+1.450
NH3-N(mg/L) 0.324+0.251 71.381+91.702 0.061+0.060 0.357+0.326  3.773+2.525
PO4-P(mg/L) 0.043+0.022 0.208+0.358 0.046%0.012 0.070£0.033  0.208+ 0.160
DTN (mg/L) 2.30110.541 184.281+184.809 2.308+0.585 2.55110.377 5792+ 1.955
DTP (mg/L) 0.060+0.022 0.952+1.032 0.060*0.015 0.093£0.039  0.298+ 0.156
i =y s =gy €0.01), —0.745(p<0.05), —0.702(p<0.05) 2.2 =2 o] A
8 e I N BAS Jehf 9T, 78425 Phenolol thated 0.849(p
T =it A1 0.0V 71 & Jerge vehiiglon], oz $49
1oy FAl 3, DO ti5te] 0.756(p¢0.05), 0.671(p<0.05)2] Ak
' - : 9/ A& vetdider, e @A, Chl-a, CODOY t3te]
’ P ; 0.937(p¢0.01), 0.916(p<0.01), 0.837(p<0.0) & =2 AFTHA
’ ) Ml WAl & UEgla, 2d A AR £4GWA 2ol st
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Fig. 6. The monthly variation of some environmental parameters
in streams of Busan from March to November, 2007
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Table 3. Correlation coefficients(p<0.05) of each properties and total bacteria

Seonakdong River ~ Gamjeon Watercourse  Daecheon Stream Oncheon Stream Dong Stream

r r T r r
Temperature 0.551 -0.487 0.402 0.508 0.582
pH 0.101 0.559 -0.017 -0.415 -0.210
Conductivity 0.569 -0.333 -0.223 0.625 0.626
DO -0.374 0.671* 0.013 ~-0.572 -0.645
BOD -0.006 0.322 0.272 0.436 0.860**
COD 0.623 -0.351 0.837"" -0.259 0.937**
SS 0.580 -0.139 -0.177 -0.406 0.259
Total bacteria 1 1 1 1 1
Active bacteria 0.986** 0.504 0.937** 0.960** 0.966**
Heterotrophic bacteria 0.853 ** 0.756* 0.591 0.778* -0.200
Total coliform 0.045 -0.105 0.033 -0.172 -0.089
Fecal coliform 0.064 -0.110 0.156 -0.021 0.026
TN —0.812 ** -0.307 -0.461 0.012 -0.057
TP 0.387 0.087 -0.272 0510 0.232
Chl-a -0.491 -0.167 0.916"" -0.173 0.109
Phenol (a) 0.849 ** (a) (a) (a)
NO3-N -0.702 * -0.282 -0.133 -0.053 ~0.580
NH3-N 0.015 -0.213 0.391 0.414 -0.194
PO:-P -0.021 ~0.140 -0.077 0.312 -0.104
DTN —-0.745 * -0.304 -0.4% 0.055 -0.083
DTP 0.064 -0.132 -0.085 0.201 0.106

* . Correlation is significant at the 0.05 level (2—tailed)
#% 1 Correlation is significant at the 0.01level (2—tailed)
(a): Cannot be computed because at least one of the variables is constant

Table 4. Correlation coefficients(p<0.05) of each properties and active bacteria

Seonak dong River Gamjeon Watercourse  Daecheon Stream Oncheon Stream Dong Stream

r r r r r
Temperature 0.558 0.249 0.339 0.492 0.579
pH 0.034 0.579 -0.165 -0.547 -0.127
Conductivity 0.469 -0.5% -0.299 0.634 0.631
DO -0.354 0.190 -0.160 -0.493 -0.694*
BOD -0.098 -0.606 0.011 0.410 0.834%*
COD 0.544 -0.586 0.758*" -0.293 0.950%*
SS 0.491 -0.331 ~0.065 -0.382 0.192
Total bacteria 0.986** 0.504 0.937** 0.960"" 0.966%*
Active bacteria 1 1 1 1 1
Heterotrophic bacteria 0.873** 0.447 0.558 0.843** -0.159
Total coliform 0.130 0.113 -0.174 -0.250 -0.076
Fecal coliform 0.087 -0.116 0.062 -0.131 0.018
TN -0.762* -0.551 -0.337 0.033 -0.170
TP 0.408 0.357 -0.310 0.537 0.226
Chl-a -0.492 -0.167 0.878*" -0.232 0.054
Phenol (a) 0.258 (a) (a) (a)
NO3-N -0.662 -0.481 —0.122 -0.181 -0.567
NH3-N 0.075 -0.377 0.266 0.477 -0.3%
PO:-P 0.050 -0.347 0.082 0.348 -0.217
DTN -0.675% —0.545 -0.394 0.052 -0.219
DTP 0.198 ~0.362 -0.165 0.282 0.070

* . Correlation is significant at the 0.05 level (2—tailed)
#% 1 Correlation is significant at the 0.01level (2—tailed)
(a) : Cannot be computed because at least one of the variables is constant
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