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The distributions of phytoplankton assemblages and environmental factors in Jinhae Bay and their rela-
tionships were investigated to estimate the potential limiting nutrient for phytoplankton growth and community
structure. In situ algal bioassay experiments were also conducted to assess the species-specific characteristics
in phytoplankton responses under different nutrient conditions (control, N(+) and P(+) treatment). During the
study periods, bacillariophyceae and cryptophyceae occupied more than 90% of total phytoplankton assem-
blages. Phytoplankton standing crops in the inner part of Masan Bay were higher than that of Jinhae Bay. The
DIN:DIP ratio, pH and transparency showed the significant positive correlation with phytoplankton biomass.
According to cluster and multidimensiolnal scaling (MDS) analysis based on phytoplankton community data
from each station, the bay was divided into three groups. The first group included stations from the south-west-
ern part of Jinhae bay where cryptophyta species were dominated. The second group was distinguished from
inner stations in Masan Bay. These stations showed low transpancy and high DIN:DIP ratio. The other cluster
included the stations from the eastern part and central part of Jinhae Bay, which was characterized by the high
DSi:DIP ratio and dominant of diatom species. Phosphorous (P) was limited in Masan Bay due to significantly
increases in the phytoplankton abundances. Based on stoichiometric limitation and algal bio-assay in Jinhae
Bay, nitrogen (N) was a major limiting factor for phytoplankton production. However, silicate (Si) was not con-
sidered as limiting factor, since Si/DIN and Si/P ratio and absolute concentration of nutrient did not create any
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potential stoichiometric limitation in the bay. This implies that high Si availability in winter season contributes

favorably to the maintenances of diatom species.

Key words: phytoplankton community structure, algal bioassay experiments, potential limiting nutrient, mul-

tidimensional scaling (MDS), Jinhae Bay
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Fig. 1. Location of study sites in Jinhae Bay, Korea. Black circles
indicate the stations conducted the algal bio-assay experiments.
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Fig. 2. Changes in daily mean air temperature (C), photoperiod (hrs)
and precipitation (mm) before survery 10 days in Jinhae Bay.
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Fig. 3. Changes of transparency (a), temperature (b), salinity (c), pH

(d) and dissolved oxygen (DO) (e) at 23 stations in Jinhae Bay, from

February 8 to February 9. White and black circles indicate surface

and bottom layers, respectively.
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Fig. 4. Changes of DSi (a), DIN (nitrate, nitrite, ammonia) (b), DIP
(c), and Chl.a concentration (d) from February 8 to February 9 at 23
stations in Jinhae Bay. White and black circles indicate surface and
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Fig. 5. Changes of DIN:DIP ratios (a), DSi:DIN ratios (b) and
DSi:DIP ratios (¢) from February 8 to February 9 at 23 stations in
Jinhae Bay. White and black circles indicate surface and bottom lay-
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Fig. 6. Phytoplankton standing crops and relative contribution(%) in Jinhae Bay.



32

r i
oft
i
0
o
My
o
£

Bottom layer

No. of species

IRYRETRTE IYRYRRTR TR ATNTERTOTY

|

(0 S S S S N B e S B e | T T e

| AN A T T T T D A A O A N B

1234567 891011121314151617181920212223

Sampling stations

{

|

1234567 891011121314151617181920212223
Sampling stations

Fig. 7. Changes in number of observed species (upper), Shannon-Wiener diversity indices (H?) (middle) and evenness (J) (below) at surface
(left) and bottom (right) layers from February 8 to February 9 in Jinhae Bay.

[
<

(@)

&

@©
(=]

Bray-Curtis Similarity (%)
3

; ; )
00gl: 1y : |
16;11314 17 18 22 2312 15!1 2 33813 2110 4 6 7 9 5 19 2
Vo Group 1 y Group 2| Group 3
i ®)
ol6 |
Stress:0.11

Fig. 8. Joint plots of sites-association analyses obtained by cluster
(a) and non-metric multidimensional scaling (MDS) (b) ordination
analyses, using a data set of the surface species abundances at 23
stations of surface layer during winter season in Jinhae Bay.
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Table 1. Pearson correlation coefficients (r) indicating the relationships between abiotic and biotic factors at 23 stations of surface layer in
Jinhae Bay.

DIN/ DSy DSi/

Di# NH, S8iO, DIN DIP DIN DIP

SD  Temp. pH Salinity DO BACIL.CRYPT. Chle PT

DIP 1.060

NH, -0.05  1.00

Si0, 0.46% -0.22 1.00

DIN 0.14 0.92** (.13 1.00

DIN/DIP -0.15 0.94** -0.19 0.88** 1.00

DSi/DIN -0.18  -0.38 028 -043* -039 1.00

DSi/DIP -0.49* -026 025 -026 -0.10 0.68** 1.00

Secchi depth (SD) 0.26 -0.53** 006 -0.59** 0.50* 039 030 1.00

Temperature 021 -012 025 0.07 -0.04 -032 -0.11 -0.44* 1.00

pH -0.07 0.43* -033 037 047 -040 -0.10 -0.78** 0.38 1.00
Salinity -0.47* 0.02 -0.81** -033 0.01 007 002 009 -018 026 1.00
DO -0.13 012 010 017 027 -0.18 035 -023 007 041 -025 1.00

BACILLARIOPHYCEAE 0.08 0.72%* -0.19 0.65** 0.83** -0.31 -0.12 -0.55** 0.04 0.60** 0.05 039 1.00

CRYPTOPHYCEAE -0.07 0.89** 020 0.8** 091** -0.24 -0.16 -040 -0.18 035 002 011 0.85** 100

Chl.a 0.19 0.55% 032 0.50* 0.55%% -0.50* -032 -0.85** 021 0.77** 0.13 031 0.61** 042* 1.00
Phytoplankton (PT) 0.01 0.83%F -021 0.75**% 09** -028 -0.15 -0.50*% -0.06 0.50* 0.04 027 0.97* 0.96** 0.55** 1,00
Significant correlation:**P<0.01, *P<0.05
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Fig. 9. Growth response of phytoplankton assemblages by algal bio-assay.
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Fig. 10, Comparision of N and P nutrient additional efficiency vs.
control based on Figure 9.
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