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Environmental Factors Affecting Distribution of
Heterotrophic Bacteria and Chlorophyll a Content in The
Water Column of Masan and Haengam Bays, Korea

by
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Abstract

The roles of environmental factors affecting on heterotrophic bacterial distribution at
Hangam Bay and Masan Bay in which occurred frequently red tide, during June to
November 1996 were investigated. The aquatic environment of Masan Bay and Haengam
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Bay showed difference in the contents of inorganic nutrients. Haengam Bay may be
defined as nitrogen limited aquatic environment. On the other hand, Masan Bay appeared
to the appropriate N/P molar ratio of mean 159 during the periods of study. By the
results of simple regression, chlorophyll a showed significant correlation with precipitation
(r=0.813, P<0.05) and phosphorus (r=0.846, P<0.05) at Haengam Bay, but not showed
significant correlation with parameters at Masan Bay. The heterotrophic bacteria showed
significant correlation with many environmental parameters at Masan Bay (Precipitation,
r=0.990, P<0.01 ; NO3s—N, r=0.901, P<0.05 ; Dissolved inorganic nitrogen, r=0.899, P<0.05;
N/P molar ratio, r=0.952, P<0.05 ; Salinity, r=—0.934, P<0.05) than Haengam Bay (SiOs—
Si, r=0.960, P<0.01). By the results of multiple regression, the chlorophyll a was varied
with only 2 factors in Masan Bay (R’=0.100) and 3 factor in Haengam Bay (R*=0.903).
The major factor which affected to chlorophyll a was SiO3—Si (R*%=67.8) in Masan
Bay, and —N/P (R°%=37.6) in Haengam Bay. The heterotrophic bacteria were varied
with 4 factors in Masan Bay (R?=100) and 2 factor in Haengam Bay (R*%=0.878). The
major factor, which affected to heterotrophic bacteria, was SiO3— Si (R%9%=42.3) and
salinity (R°%=32.1) in Masan Bay, and SiO3—Si (R*%=76.3) in Haengam Bay.
Resultingly, the influx of freshwater in Masan and Haengam Bay was enriched in
inorganic nutrients, and plays an important role in the change of heteroterophic bacteria
and chlorophyll a during early summer to autumn.

Keywords : Heterotrophic Bacteria, Chlorophyll a, Masan Bay, Haengam Bay, Correlation,
Multiple regression
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Fig. 1 Map of sampling stations(Station 1, Haengam Bay ; Station 2, Masan Bay)
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Fig. 2 Relationship between N/P ratio and salinity
in the surface water of Masan Bay from
June to November, 1996.
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Table 1 Summary of environmental and biological parameters in Haengam Bay(Station 1) and Masan
Bay(Station 2) from June to November, 1996.

Station Pre® WT® pH Sal’ NHs-NNO;-NNOs-N DINY DIP® SiO;-Si N/P CHL' HB®
"% Date | (mm) (T) %) (ug/L) (ug/L) (CFU/me)
Jun. 27} 3254 20.0 ND 26.4 539 311 5563 613.3 389.1 1948 3.5 885 560x10°
Jul. 28 1832 280 ND 30.6 6.3 0.80 7.2 143 1085 3862 0.7 582  1.19x10°

. Aug. 20| 121.0 245 8.02 305 20.6 2.07 90.7 1134 435 793 58 340 ND"
Sep. 10 335 235 783 278 20.6 3.40 378 618 33.6 793 41 292 433x10°
Oct. 7 260 208 8.02 312 15.8 0.22 520 68.0 204 793 74 127 440x10°
Nov. § 64.0 190 8.02 305 20.6 1.61 1135 1357 831 1172 36 656 483x10°
Mean 125.,5 226 797 295 23.0 1.87 1429 167.8 113.0 156.0 4.1 48.0 4.56x10°
STD 114.4 34 0.10 1.9 16.1 1.25 2060 222.4 1392 1214 24 277 481x10°
Min 260 190 7.83 264 6.3 0.22 7.2 143 204 793 02 12,7 433x10°
Max 3254 280 8.02 312 53.9 340 5563 6133 389.1 3862 74 885 1.19x10°
Jun. 27| 3254 204 ND 285 73.6 470 8252 9035 733 1759 273 134 1.20x10°
Jul. 28| 1832 273 ND 299 6.3 540 1050 1167 148 193.1 174 1348 520x10°

) Aug. 20| 121.0 247 796 275 15.8 350 272.0 291.3 248 86.2 260 523 ND
Sep. 10 335 237 794 304 15.8 240 113.1 1313 50.1 89.7 58 48  7.00x10°
Oct. 7 260 219 830 304 15.8 063 1416 158.1 270 1069 129 364 820x10
Nov. 5] 64.0 192 8.05 312 15.8 170 1396 157.1 61.0 1517 5.7 1224 7.65x10°
Mean 1255 229 8.06 297 239 3.06 266.1 293.0 41.8 1339 159 607 3.77x10°
STD 114.4 3.0 017 14 247 1.82  280.5 3055 23.1 459 95 554 503x10°
Min 260 192 794 275 6.3 063 1050 116.7 148 862 5.7 48  7.00x10°
Max 3254 273 830 312 73.6 540 8252 9035 733 193.1 273 1348 1.20x10°
* Precipitation data from Korea Meteorological Administration (KMA) and data indicate the me

g

of sampling

months

Water temperature
¢ Salinity
¢ Dissolved inorganic nitrogen (NHj3;- N+NO,;- N+NOs;-N)
¢ Dissolved inorganic phosphate (PO4 P)
f Chlorophyll a
Heterotrophic bacteria
" Not determined
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Table 2 Correlation coefficients between biological and environmental parameters (P<0.05).

Station no Parameter| pre® Sal® pH  NH; NO, NO; DIN® DIPY N/P  Si0s-Si
Sal 0976 -0.817 -0.868
NO;-N 0.971*
DIN 0.976* 0.999*
1 DIP 0.924* 0.864 0.949* 0.944*
N/P -0.872
Chi-a® | 0.813 0.846
HB' 0.960*
NO; 0.814
NO; 0.852 0.978*
2 DIN 0.850 0.981* 0.999+
N/P -0.918
HB 0.990* -0.934 0.901 0.899 0.952
+* P<0.01
Z I;r?civptitation data from Korea Meteorological Administration (KMA)
alinity

¢ Dissolved inorganic nitrogen
4 Dissolved inorganic phosphate
¢ Chlorophyll a

! Heterotrophic bacteria

Table 3 Significant independent variables in the regression models for the parameter of chlorophyll a
and heterotrophic bacteria based on data from studied area.

Station no Dependent variable R¥(%) Independent variables

Heterotrophic Bacteria  87.8 Si0s- Si (76.3); pH (23.5)

Chlorophyll-a 90.3 -N/P (37.6) ; DIP® (31.0) ; -WT?® (21.7)

Heterotrophic Bacteria 100 Si0;- Si (42.3); -Sal’ (32.1); - Chl- al (17.7); DIP (7.
2

Chlorophyll- a 100 Si0s- Si (67.8) ; - Sal (32.2)

a

Water temperature

Salinity

 Dissolved inorganic phosphate
¢ Chlorophyll a

b
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Fig. 3 Relationship between heterotrophic bacteria
and chlorophyll a in the surface water of
Haengam Bay and Masan Bay from june to
November, 1996.
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