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Assessment of Nutrient and Light Limitation of Phytoplankton in the Youngsan Lake. Song,
Eunsook, Yongsik Shin'*, Namik Jang* and Junbae Lee? (Coastal Estuarine Research Center,
Mokpo National Maritime University, Mokpo, Jeonnam 530-729, Korea; 'Division of Ocean
System Engineering, Mokpo National Maritime University, Mokpo, Jeonnam 530-729, Korea;
2Yeongsan-River Environment Research Laboratory, National Institute of Environmental
Research, Gwangju 500-480, Korea)

Nutrient limitation and light limitation was examined for the Youngsan Lake by col-
lecting chlorophyll ¢ and other properties including light intensity, nutrient concen-
trations, pheopigment ratio monthly from March, 2003 to April, 2004 (except for Novem-
ber-January). Chlorophyll a was fractionated into net- (>20 pm) and nano-size (<20
pm). Light and nutrient limitation index was calculated based on the equations incor-
porating the mechanisms of limitation of light and nutrients from the literature.
Phytoplankton population (chlorophyll a) was low during the wet season especially
in August and increased in short-period during other seasons. Photoperiod was short
during the wet season but long during the dry season. Nutrients such as phosphate
and ammonium were rapidly increased in spring, 2004. Light limitation index was
minimum (0.01) in August during the wet season and nutrient limitation index was
relatively high (>0.4) except for May and September. Light limitation may affect
phytoplankton growth rather than nutrient limitation considering that nutrient levels
are high in the Youngsan Lake. Results of correlation analyses showed a negative
correlation between light and nutrient limitation indices and net-pheopigment index,
and a positive correlation between the indices and nano-pheopigment index. These

results suggest that phytoplankton response to change of light and nutrient may be
size-dependant.

Key words : Youngsan Lake, phytoplankton, light limitation index, nutrient limitation
index
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Fig. 1. Sampling stations located along the channel of
Youngsan Lake.
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Fig. 2. Temporal variations of daily/monthly sum of precip-
itation or rainfall (A), and solar radiation and daily
of photo-period (B) in Mokpo, Jeonnam.
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Fig. 3. Temporal distributions of ambient nutrient concentration for ammonium (NH,*), nitrite+nitrate (NO,”+NO; ) and
orthophosphate (PO,®") in the surface water at Stations I, III and V.

Station I Station III Station V
(A) S -<-Surface || (B) : L ©

50 ; : —e— Bottom

60

Net Chl-a (ug L1

Nano Chl-a (ug L™

T _ r 1 T ¥ 1 1 T 1 - r r 1 T+ * T+ 1 ¥ 1 L S I R R R R | LI B |

[ B - T N« B = R~ TR SR T [ S T — R B - B = PR~ R VIR ¥} mm%g—*mggwhh

S & 85,2 30 &S I & S & g 352 3R o 8 & S & & 3832 2 o S 8 &

peEm P anO i L<En 4w 2 E< L<Znm>cnC x4
[ [

= ~ = = = 3

Fig. 4. Temporal variations of net-sized chlorophyll a (net-chl ), nano-sized chlorophyll a (nano-chl a) at Stations I, ITI and
V along the axis of Youngsan Lake.
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Fig. 5. Temporal variations of net-sized pheopigment index and nano-sized pheopigment index at Stations I, IIT and V along

the axis of Youngsan Lake.
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Fig. 6. Temporal variations of light limitation and nutrient limitation index in the surface water at the Stations I, Il and V.
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Fig. 7. Temporal (A) and spatial (B) variations of light limitation and nutrient limitation index averaged over all stations
and periods of sampling in the Youngsan Lake.

Table 1. Results of correlation analyses for light and nutrient limitation index vs. fractionated chlorophyll @ and other
parameters. Correlation coefficient (r) less than 0.2 was not presented.

LLim NLim Net Nano Net-P Nano-P Temp Kd Photo Preb PO, NH, NO, N:P
L Lim 1 29* - - -.26 .20 -20 —.64° 530 —.20 .37 .20 .33 -
N Lim 1 - - -.32° .37 -28 -—37° - —.20 .63° 48 —20 -37
Net 1 55° .24 .42° -.26 - - -.40> -.20 - - -
Nano 1 .32 42P -.63" -.20 20 —.44° - 33 .27 50°
Net-P 1 - - .30° - - -.53" —.36° .23 -
Nano-P 1 —38 -.20 28 -.35° .20 .25 - -
Temp 1 34* -35% 42> —25 -1 26 -.31°
Kd 1 -.23 590 — 44> — 40P - -
Photo 1 - - - 44> -
Pre5 1 -20 -—-.33° 27 -
PO, 1 67" .37 -
NH, 1 —~.66° .30
NO, 1 -.20
N:P 1

2P<0.05,"P<0.01

L Lim=light limitation index; N Lim=nutrient limitation index; Net, Nano=net- and nano-sized chlorophyll a; Net-P, Nano-P=Net- and
Nano-sized pheopigment index; Temp=water temperature; Kd=light attenuation coefficient; Photo=photoperiod; Pre5=mean precipitation
for 5 days before the sampling date; NO,=nitrite+nitrate; N : P=DIN/DIP
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