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Heterotrophic bacteria are a major member of the microbial loop in the marine ecosystem
and play an important role in the biogeochemical cycle decomposing organic matter.
Therefore study of bacterial variation is important to understand the material cycle and
energy flow of marine ecosystems. We investigated the monthly variations of bacteria
and environmental factors in the Youngsan River estuary, and the correlation between
bacteria and phytoplankton biomass (chlorophyll-a) including size-structure. As a result,
bacteria of the Youngsan River estuary were higher in the surface than in the bottom
layer, and higher in the summer than in winter. And the closer to the dike, the abundance
increased, and it increased to the peaks in August, September, and June 2019 at the
station closest to the dike. The chlorophyll-a also increases at the stations and time when
the bacterial abundance was high and they correlates positively displaying no difference
between size fractions. The results indicate that organic matter derived from phytoplankton
has an effect on bacterial variation but no size-dependent effects. In addition, the seasonal
pattern of bacteria increasing in proportion to the water temperature suggests the effect
of water temperature on the growth of bacteria. No association of bacterial abundance
variation with nutrient supply due to freshwater input was observed. In this study, dissolved
oxygen was depleted and hypoxia was observed for a short time when a strong stratification
was not developed. This may be resulted from the supply of organic matter from
phytoplankton and the consumption of oxygen due to bacterial decomposition.

Keywords: Bacteria(2E|2|O}), Youngsan River estuary(@4tZ 3}, Monthly variation
(2 #8), Phytoplankton(X 223 E), Size-structure(3 7|1 X)
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Table 1. Bacteria abundance and chlorophyll-a concentrations (ranges and average, standard deviation) in Youngsan River estuary

Station St A St. B St. C

Parameter Surface Bottom Surface Bottom Surface Bottom

Bacteria 0.89~2.76 0.71~148 0.77~2.03 042~1.76 049~2.07 0.38~1.23
(X108 cell mlI" (1.52+0.57) (1.08+0.25) (1.28+2.81) (0.92+0.35) (1.00+0.41) (0.76+0.28)
Chl-a 040~26.88 0.31~7.39 0.80~10.36 0.75~6.10 0.38~3.20 0.50~2.66
(ug I (7.0+£7.46) (3.31+£2.34) (3.54+2.81) (2.57+£1.73) (1.61+0.85) (1.59+0.61)
Micro chl-a 0.05~10.86 0.11~5.19 0.10~8.27 0.17~4.54 0.01~1.57 0.12~1.49
(ug I (3.28+4.01) (1.61+£1.66) (2.07+2.25) (1.29+1.20) (0.61+£043) (0.65+0.38)
Nano chl-a 0.17~14.66 0.13~4.36 0.34~3.01 0.30~2.76 0.26~1.85 0.28~1.51
(ug I (3.23+£3.91) (1.57+1.09) (1.22+0.85) (1.14£0.75) (0.85+0.47) (0.83+0.35)
Pico chl-a 0.17~1.46 0.04~0.27 0.04~0.69 0.03~0.67 0.03~0.29 0.03~0.26
(ug I (0.49+041) (0.13+0.07) (0.24+0.20) (0.14+0.18) (0.15+0.08) (0.10+0.06)

Bacteria: bacteria abundance, Chl-a: total chlorophyll-a, Micro chl-a: micro-size chlorophyll-a, Nano chl-a: nano-size chlorophyll-a, Pico
chl-a: pico-size chlorophyll-a

Table 2. Correlation matrix of bacteria and phytoplankton size structure, physical and chemical properties, nutrient in Youngsan River

estuary (N=72)

Chl-a  Micro Nano Pico Temp. Sal. DO Turb. NOx NH,* DSi PO
Bacteria 487 42" 43" 48" 417 -12 -22 -517 16 003 14 -03
Chl-a 1 9" 90” 577 35" -09 -377 0 -19 -09 005 -26" -15
Micro 1 66" 36" 34" 02 -337 -14 -20 -01 -357 -09
Nano 1 63" 28 -18 -35" -18 04 02 -13 -18
Pico 1 30" -29° -7 -40" 08 -01 01 17
Temp. 1 06 -55" 219 -13 27 -03 27
Sal. 1 -03 407 -39" 09 -24" 003
DO 1 -08 08 -07 -10 -17
Turb. 1 -17 14 -14 -13
NOx 1 -05 34" .23
NH,* 1 -04 13
DSi 1 51"
PO 1

**p<0.01, *p<0.05, Bacteria: bacteria abundance, Chl-a: total chlorophyll-a, Micro chl-a: micro-size chlorophyll-a, Nano chl-a: nano-size
chlorophyll-a, Pico chl-a: pico-size chlorophyll-a, Temp.: temperature, Sal.: salinity, DO: dissolved oxygen, Turb.: turbidity, NOx: nitrite+

nitrate, NH4*: ammonium, DSi: dissolved silicate, PO43
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