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Nutrient Limitation of Phytoplankton in the Dongbok Lake: Analyses of Long-term data and
Bioassay Experiments. Jeong, Byongkwan, Yongsik Shin*, Namik Jang?! and Sangdon Kim?
(Division of Ocean System Engineering, Mokpo National Maritime University, Mokpo,
Chonnam 530-729, Korea; Yeongsan-River Environment Research Laboratory, National In-
stitute of Environmental Research, Kwangju 500-480, Korea)

Nutrient limitation was examined for the Dongbak Lake based on bioassay experi-
ments and analyses of long-term monitoring data. From the results of data analyses,
molar ratios of TN/TP and DIN/DIP were higher than 16 : 1 suggesting that phyto-
plankton growth was potentially limited by phosphorus. Phytoplankton responded
to the addition of phosphates in the incubation experiments for all seasons whereas
phytoplankton did not respond to other nutrients such as ammonia, nitrate and sili-
cates. Size fraction (net and nano size) of phytoplankton also responded to the
addition of phosphorus indicating that phytoplankton growth was limited by phos-
phorus in the Dongbok Lake. There was also a taxonomic shift from euglenophyceae
to bacillariophyceae after addition of phosphate during warm season especially.
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Fig. 1. Sampling stations in Dongbok Lake.
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Fig. 2. Structure of water incubation: replicates were
prepared for each treatment.

Table. 1. Results (r?) of linear regression analyses of pre-
cipitation vs. TN, TP, DIN and DIP from long-
term monitoring data in Dongbok Lake. (*P <
0.05, **P<0.01)

TN TP DIN DIP
Mid-lake 0.430* 0.555** 0.456 0.114
Down-lake 0.561** 0.540** 0.477 0.130
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Fig. 4. Temporal variations of TN, TP and precipitation during 1992 ~2008.
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Fig. 6. Temporal distributions of TN/TP and DIN/DIP during 1992 ~2008 and 2002~ 2008 respectively.
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Fig. 8. Response of size-fractionated phytoplankton to the addition of nutrients.
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Table 2. Change of the dominant species in bioassay experiments: Before and after the additions of phosphate (PO,%").

Statl Oct. 05 Jan. 06 Mar. 06

tation
Before After Before After Before After

Up-lake Tﬁ;?ﬁ:&??cgas Nitzschia palea Nitzschia sp. Nitzschia sp. Nitzschia sp. Nitzschia sp.
(45.1%) (22.0%) (91.2%) (59.7%) (42.6%) (54.6%)

Mid-lake A;:sgggsga A;:gg?saga Aulacoseira sp.  Aulacoseira sp. Nitzschia sp. Thalassiosira sp.
(10.2%) (13.8%) (27.7%) (42.5%) (61.5%) (35.1%)

Down-lake T';)al‘;?ﬁ(lforn?cr;as Trpa;;l‘rl]ekltoonr:?cr;as Nitzschia sp. Aulacoseira sp. Nitzschia sp. Nitzschia sp.
(45.6%) (36.1%) (55.4%) (34.6%) (60.0%) (57.4%)

s ated @A} 340) A ATl AL shetaly

—e— Up-lake

3 ;\ --0- Mid-lake

—4— Down-lake

Limitation index
N
|
)
/
m]
'/
'/
’/
/

Aug. 05 Oct. 05 Jan. 06 Mar. 06

Month

Fig. 9. Seasonal variations of nutrient limitation index
for phosphorus in the Dongbok Lake.
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