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Abstract; Vertical distribution of heterotrophic bacteria and physico-chemical characteristics
were measured in Kum River estuarine sediments, And interrelationship between heterotrophic
bacteria and environmental factors was also studied. The type of sediment of Site 1 was silty

clay, and sand at Site 2,

Annual pH ranges were between 7,1 and 7,7

in the clay type

sediment (Site 1) and 6,9-7.2 in the sand type sediment (Site 2), It was shown that organic
matter contents were higher in the clay type sediment than those of sand type sediment. Redox
potential values of sediments were decreased rapidly with depth at Site 1, but those of Site 2

showed vertical fluctuation.

Nitrogens(ammonia +amino acid-N, nitrate-N, nitrite-N) and phosphate in the clay type
sediment showed higher values than those of sand type sediment. Annual distribution of heterotro-
phic bacteria were ranged 6, 71X10* cells/g dry wt. —2, 50 % 10° cells/g dry wt. In the clay type

sediment and 2, 67 X 10° cells/g dry wt.

—1, 94 x10°% cells/g dry wt. in the sand type sediment.

Distribution of proteolytic, lipolytic, and amylolytic bacteria were decreased with the depth and
the highest density was found in April and the lowest in January. Bacterial populations in
sediments were closely correlated with such environmental factors as pH, redox potential,
moisture content, organic matter contents, and inorganic nutrients such as nitrite-N and phos-

phate-P.
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Fig. 1. Map of the research area and sampling
sites in the mudflat of the Kum river
estuary. Site 1 was mainly consisted of
clay and silt components and in Site 2
sand was a major component.



310 Lee Hah and Hong

d HAEY 7 2ol EAjshe el B4
o2 whilA B, 2wk FeE, L
af J-&  Gelatin, Tween 80, Soluble
Starch & ztzhe] f-olgh el4a} oiix]9]o s

= Gelatm o] 0,4%, Tween
80°] 1,0%, Soluble Starch (,2% =7 s}sict
(Holding and Collee, 1971).,

R H EE

- fLBRE HE DR

dr =4 B4 z=apz|ode A1, A2 o4

- o fo =]
HHES UrarlE £AH| sk T2 Iem
F5 10cm 742 = 5cm Ao 2, 10cm e 50

cm7tAE 10cm7bA4e 2 Ede g& PEIE
of 23Y Az 7 o1y At 2rE

7 ARk 27 Zelol wet tha afo] = 9lad
Zlat Fig.2oll 4 8.8 sle} 7o) ojx} 2lzdo] 3¢
(0, 125mm-) ] 3}7} 81, 6%~99,11% 2 2}x5lod

Site 1 100]

—
=
—=

Weight percent

100
20
50 :
.
0
23 4

Fig. 2. Histograms of the grain-size distribution
at Site 1 of Kum river
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Fig.3. Histograms of the grain size distribution
at Site 2 of Kum river
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Table 1. Percent composition of grain size dis-
tribution at each sampling site.

W Site 1 Site 2
cmN Z%
Dep\)\ Sand  Silt +Clay  Sand  Silt+Clay
0 52. 66 47. 34 95. 19 4,81
5 67. 15 32.85 97.03 2.97
10 30. 07 69. 93 96.71 3.29
20 47.75 52,25 96.75 3.25
30 41. 65 58. 35 96. 54 3.46
40 34. 99 65. 01 96. 25 3.75
50 70. 30 29.70 96. 42 3.58
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Fig. 4. Vertical changes of pH and redox poten-
tial in the Kum river estuarine sediments.
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Fig. 5. Vertical changes of moisture content and
organic matter contents in the Kum river
estuarine sediments. @—@ Site 1 (O
—O Site 2.
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Fig. 6. Vertical changes of ammonia<+amino
acid-N, nitrite-N. nitrate-N and phos-
phate-P values in the Kum river estuarine
sediments. @—@ Site 1 O—C Site 2.
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Fig. 7. Three cimensional diagrams of seasonal
changes in total heterotrophic bacteria at
different depth in the Kum river estuarine
sediments.
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Table 2. Mean heterotrophic bacterial densities
of Kum river estuarine sediments from
January to Setember, 1985.

_ (X 10° cells/g. dry wt.)

Month
Site . Jan, Apl. Jun. Sept.
Bacteria

Sapro. 3.04 12. 10 10. 30 3.26
Proteo, 2.35 9.18 9.90 2.08
! Lipo. 1.63 8.73 8.35 2.03
Amylo. 0.99 11.60 7.19 2.77
Sapro. 0. 06 10. 90 0.35 2.43
0 Proteo. 0.05 7.17 0.20 2.17
Lipo. 0.04 3.51 0. 28 2,31
Amylo 0.05 8. 81 0.27 2.45
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g dry wt. 4,0x10° cells/g dry wt.~3,51x 10°
cells/gdry wt., 5,010’ cells/g dry wt.~8, 81 x
10 cells/g dry wt.2 w3lslel % A7 Lxo
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Table 3. Pearson correlation coefficinet matrix at 0. 1 level for relationships between the measured
*, x4, % %% Significant at 0. 05, 0. 01, 0. 0071 levels,

parameters in the sediments of Site 1.

respectively (t-test).

Sap Pro Lip Amy pH Eh MC  OC  NH,-N NO;-N  NO~N PO,-P
Sap 1000 0.974*** 0.917** 0.959*** —0..839** 0.954*** 0.713  0.566 0.607 -0.611
Pro 1000 0.910%* 0.920** -0.882** 0.886™* 0.798* 0.664 -0.648
Lip LO00  0,946%** —0.789%  0.890** 0.782* 0.749 —0.596 —0.656
Amy L0060  -0.797*  0.914** 0618 ~0.556
pH 1.000 -0.808* —0.728 0.704  0.817*
Eh 1000 0.659 0.615 ~0.690
MC 1000 0.767* -0.761* -0.612
oc 1060 ~0.621 -0.742  -0.672
NH,-N 1.000 0.639
NO,-N 1.000 0.732
NO,-N 1.000 0.698
PO,-P 1.000

Sap:total bacteria, Pro:proteolytic bacteria, Lip:lipolytic bacteria, Eh:redox potential,

content, OC:organic matter contents

gl A, A EeiAl, AR el

o 2e sk wazkel Ak

of & 73} Table 3,404 2= vhot 2rh,

AAL 8 A5, FELSF AT 2ol G
o

pH, 415188l 4 91(Eh), 842

gl

X

obaad A,

Table 4. Pearson correlation coefficient matrix at

MC :moisture

e FEGF Ao Fxeke] aAlofa] 7zt
pH &= r=—0,789~0, 8822 &2 F At
wolow], Abstghel WSl r=0,886-0, 9542 =
& A RS Bl olgtell kst <lab
A s e ARAE Bolent Aaslel v
= FEGY A Bl & e Al edsk
o, oleigh "4 % (1985)¢] et okt

0. 1 level for relationships between the measured

parameters in the sediments of Site 2. Abbreviations and significance levels as in Table 3.

Sap Pro  Lip Amy pH  Eb MC  OC  NH-H NO,-N NO,-N PO,-P
Sap 1000 0.970%** 0.879%  0.638 0.710 ~0.560 0.913*  0.717
Pro 1. 000 0,865** 0.772* -0.618 0.954%%* 0,692
Lip 1. 000 ~0.769* ~0.638
Amy 1.000 0.732  0.811 -0.725* 0.802%  0.661
pH L.000  0.564 -0.754
Eh LO00 -0, B40** 0.700
MC 1. 000
ocC L000  0.701
NH,-N 1.000
NO,-N 1000 —0.633
NO,-N 1000 0.788*

PO,-P

1.000
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