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Table 1. Normalization of environmental parameters measured in the Naktong River Estuary(all the data)

Skewness Normality(s)
Parameter Transformation
Untrans. Trans. Untrans. Trans.

MBOD log(MBOD) 1.40 -0.27 0.17 0.09
MBOD-P log(MBOD-P) 1.15 -0.21 0.14 0.11
NH,4 logANHy 3.27 0.10 0.24 0.10
NO;3 log(NO3) 2.36 -0.49 0.20 0.11
CHL vCHL +1 1.55 0.83 0.19 0.17
TB logXTB) 1.04 -0.08 0.16 0.09
LIP log(LIP) 1.88 -0.24 0.23 0.07
PRO logAPRO) 4.35 0.24 0.33 0.09
N-0 log(N-0) 7.73 -0.02 0.40 0.10
N-10 log(N-10) 8.01 0.21 0.42 0.08
2-25 log(Z-25) 3.52 0.01 0.28 0.07
TC log(TC + 1) 3.04 -0.24 0.32 0.09
FC log(FC + 1) 6.08 -0.29 0.37 0.09
SPO log(SPO) 249 0.79 0.42 0.11
AR log(AR) 347 0.08 0.29 0.11
GV log(GV) 312 -0.38 0.29 0.10
GT log(GT) 1.78 0.28 0.29 0.12
GK log(GK) 1.91 -0.01 0.20 0.10

CHL: chlorophyll a; TB: total bacteria; LIP: lipolytic; PRO: proteolytic; TC total coliform; FC: fecal coliform;
SPO: spore former; AR: turnover rate(acetate); GT: turnover time(glucose); GV: Vmadglucose); GK: Kt + Sn

(glucose).
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WEolel gk, wlebA 12 3 A A6 o8] F4
7t Aol = A5 JehlA e, o} r2%
A 4 (coefficient of determination)2} 3t}
7} 1ol 7P7he4-8 FulEol thd B AR A o
3 AeEle WEo] 7ojshs v go] ARz &
A<l 3]H A Ae] Het,

AR 1M FAEE ulFF e AF9
27t availabledt % FdFoll e =uz]a
heterotrophic activity’= availabledt < °o“°é~rr
2] JEg b Alfol oA Auislm gleh, A
A M Alde FE7} 9l wsll oA

=7} A= heterotrophic activity: ]
A A Ao AA 39 Azelde At
Z7} salinityell 338 ¥k3, heterotrophic
activity= salinity®] d8k& ¥t AlFe] Wil
e AdmEolc, A 61E2 sb s
AefAlz Al FEol JFL mxE AL
o] T ¥ ohzl MuisEloAE %x oj$ o
t}. Heterotrophic activitye] W3l <34 =2 %

de Bl rlo

e

AEs] Wstoll SJald Aslolzn e,
A4 A4 2E AT F3ARHY Az

Table 29 Zch, Afe 22E Adxud,
salinity®] %§%-& & 4hE heterotroph z-25%
A g ZE AFo] salinity H3jol ule}l w3}s}
3 glew, ojxz o ofakelF, 42, pH, DO
9 dukgbAdacle]l <3k wixm ok, Fw
e Hd F4EEE AT 2w o
Toll 2#A 50%7 Adsin, AR Al



12

Table 2. Significant independent variables in the regression models for the parameters of heterotrophic activity and
bacterial community based on all the data in Naktong River Estuary

Dependent variable R4%) Independent variables
Heterotrophic activity
V madglucose) 66 TB(47); -MBOD-N(4); MBOD(5); NH «3);
FC(3); BOD(2); SAL(2)
Tt(glucose) 59 -FC(44); -MBOD(8); -TB(3); -TWB8(2) -SAL(2)
Kt + Sn(glucose) 38 -MBOD-N(17); NH4(15); NOx5); -TW80(1)
Resp.(glucose) 48 -MBOD(15); -TEM(6); -N/P(8); -Ch-a(7); NO«A2)
T. rate(acetate) 66 N-10(53); FC(6}; MBOD-P(5); Chl-a(2)
Resp.(acetate) 33 -DO(25); -NH«(8)
Bacterial community
Total bacteria 78 -SAL(62); NH(6); -pH(2); TEM(2); MOBD-N(3);
N/P(1}; -NOx(1); MBOD-P(1)
Heterotrophs :
N-0 66 -SAL(59); NH4(5); MBOD-P(2)
N-10 62 -SAL(45); MBOD-P(10); NH4(3); TEM(2); BOD(2)
Z-25 28 MBOD-P(12); N/P(7); PO4(6); -pH(3)
Fecal coliform 62 -SAL(52); NO4«2); TEM(2); NH4(2);
MBOD-N(2); MBOD-P(2)
Total coliform 60 -SAL(45); TEM(3); MBOD-N(4); NH4(4); BOD(4)
Lipolytic 48 -SAL(37); NH4(4); N/P(3); PO44)
Proteolytic 62 -SAL(28); MBOD-P(17); Chl-a(3); -NH4(5);
NOA2); PO4(3); -MBOD(2); BOIX2)
Spore former 61 -SAL(40); -DO(2); -NOA2); NH4(2); BOD(2): TEM(3)
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Table 3. Varimax rotated factor matrix among biotic and abiotic parameters determined in.the Naktong River

Estuary
FACTORS
PARAMETERS
) 5 3 . 5 COMM.,
Heterotroph(N-0) 93 0.00 .93
Heterotrophs(N-10) .93 .25 .90
Fecal coliform .87 -.26 90
Salinity -.84 .78
Turnover rate(acet.) 83 27 .92
Total bacteria .83 21 -.25 81
Total coliform .80 -.25 .80
Turnover time(glu.) ~-.78 -.24 -.22 .93
Vmar(glu.) .76 22 45 .94
Lipolytic 75 .82
pH -.74 -.21 .65
Nitrite .72 .50 .88
Proteolytic .70 .26 .84
Heterotroph(Z-25) .65 22 .78
Nitrate 64 .23 .51
Sporeformer .64 42 .32 .83
Chlorophyll a .62 21 .52
Ammonia .59 34 -.35 21 .79
MBOD .94 .90
MBOD-P 21 a7 .67
Temperature .34 .84 .87
Dissolved oxygen -.23 -.22 -.80 .83
Kt + Sn(glu.) .20 .83 .85
MBOD-N .35 -.20 -.66 .66
Respiration(acet.) -.23 .30 .37 .51
N:P ratio .20 .94
BOD .35 .61
Eigenvalue 13.02 3.57 2.11 1.81 1.73
Percent of variance 40.7 11.2 6.6 5.6 54
Commulative variance 40.7 51.8 584 64.1 69.5
2ok delel wsks 1% ARE 4 2R, A $4 JoiEa w94 eclflez wag of
Be 2912 A9 oighe vheha) ek Aol Falel FAsH Zobske A1v} olef
WAL 5 dse] gRIAE A el
4. ANOVA(Analysis of variance) aefu} F4 odokdlie] B2l A 1 w3}e)
z o Zkel wskelx] 2 ANOVA (Analy-

Nuttall (1982)2 <3-3-2] Welsh River Deeoll

stof Mokg o Az}
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Table 4. Statistical significance(F value) of the seaso-
nal and stational variations of heterotrophic
activity and bacterial community by one-way
analysis of variance tests (ANOVA)

Station Month
Fvalue P>F Fvalue P>F

Parameter

Heterotrophic activity

V madglucose) 17.12 0.0001 1.69 0.1007
Tt(glucose) 22.01 0.0001 1.04 0.4275
Kt + Sn(glucose) 0.45 0.7200 3.67 0.0006
Respiration(glucose) 0.43 0.7315 4.47 0.0003
Tr(acetate) 13.30 0.0001 0.94 0.5132

Respiration(acetate) 0.26 0.8559 230 0.0338

Bacterial community

Total bacteria 69.23 0.0001 0.63 0.7792
Heterotrophs

N-0 41.49 0.0001 0.38 0.9984
N-10 32.89 0.0001 0.71 0.7257
Z-25 5.64 0.0017 2.02 0.0432
Fecal coliform 25.36 0.0001 1.04 0.4261
Total coliform 31.82 0.0001 0.55 0.8591
Lipolytic 10.67 0.0001 1.37 0.2155
Proteolytic 10.73 0.0001 2.55 0.0117
Sporeformer 8.29 0.0001 4.52 0.0001

Tt: turnover time; Tr: turnover rate

o] w3 (Fgh, 185.7, P=0.001)oll4] & xjo]&
vehiog, F4 dokdlitel AldA Wahe &
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