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Effects of Nutrients and N/P Ratio Stoichiometry on Phytoplankton Growth in an Eutrophic
Reservoir. Kim, Ho-Sub and Soon-Jin Hwang* (Department of Biological Systems
Engineering, Konkuk University, Seoul 143-701, Korea)

We evaluated the effect of limiting nutrients and N/P ratio on the growth of
phytoplankton in a small eutrophic reservoir from November 2002 to December
2003. Nutrient limitation was investigated seasonally using nutrient enrichment
bioassay (NEB). DIN/DTP and TN/TP ratio (by weight) of the reservoir during the
study period ranged 17~187 and 13~60, respectively. Most of nitrogen in the
reservoir account for NO3-N, but sharp increase of ammonia was evident during the
spring season. Seasonal variation of dissolved inorganic phosphorus concentration
was relatively small. DTP ranged 26.5~10.1 uyg P L%, and the highest and lowest
concentration was observed in August and December, respectively. Chlorophyll a
concentration ranged 28.8~109.7 ug L, and its temporal variation was similar to
that of cell density of phytoplankton. Dominant phytoplankton species were Bacil-
lariphyceae (Melosira varians) and Chlorophyceae (Dictyosphaerium puchellum) in
Spring (March~ April). Cyanophyceae, such as Oscillatoria spp., Microcystis spp.,
Aphanizomenon sp. dominated from May to the freezing time. TN/TP ratio ranged
from 46 to 13 (Avg. 27+6) from June to December when cyanobacteria (Microcystis
spp.) dominated. P limitation for algal growth measured in all NEB experiments (17
cases), while N limitation occurred in 8 out of 17 cases. The growth rates of phyto-
plankton slightly increased with decreasing of DIN/DTP ratio. Evident increase was
observed in the N/P ratio of >30, and it was sustained with DTP increase until 50 ug
P L™’ Under the same N/P mass ratio with the different N concentrations (0.07, 0.7
and 3.5mg N L), Microcystis spp. showed the highest growth rate in the N/P ratio of
<1 with nitrogen concentration of 3.5 mg N L. The responses of phytoplankton
growth to phosphate addition were clearly greater with increase of N concentration.
These results indicate that the higher nitrogen concentration in the water likely
induce the stronger P-limitation on the phytoplankton growth, while nitrogen
deficiency is not likely the case of nutrient limitation.
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Fig. 1. Distribution of DTP and DIN concentration among
various DIN/DTP ratios (by weight).
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Fig. 2. Temporal variation of nitrogen, phosphorus con-
centration and N/P ratios (by weight) in Shingu
reservoir from November 2002 to December 2003.
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Fig. 3. Temporal variation of cell density, dominant phy-
toplankton and chlorophyll a concentration in
Shingu reservoir from November 2002 to Decem-
ber 2003. B, C, F and Cyano denotes Bacillar-
iophyceae, Chlorophyceae, flagellates algae and
Cyanophyceae, respectively.
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Fig. 4. Temporal change of dominant phytoplankton in
Shingu reservoir from November 2002 to Decem-
ber 2003.
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Table 1. N, P, Chl. a concentration and discharge in inflows and outflow of Shingue reservoir from May to October, 2003.

Inflow 1 Inflow 2 Outflow
Date Discharge TN TP Discharge TN TP TN TP Chl. a
miday? mgNL?* pgPL?* mPday’ mgNL? pgPL?* mgNL?' pgPL? pg Lt
May 30 - 2.1+0.03 197.7+0.8 - 3.5+0.10 315.8+11.2 - - -
Jun. 13 - 6.2+0.17 143.2+2.3 - 7.6+0.08 125.3+9.3 - - -
Jul. 25 3,606 5.8+0.04 94.4+08 31,548 29+0.17 89.8+0.8 3.2+0.10 134.4+3.0 132.0+4.6
Aug. 8 384 1.6+0.04 74.9+0.7 6,150 24+0.12 91.2+0.7 29+0.13 86.840.7 55.6+2.7
Sep. 19 1,051 1.7+0.25 96.7+0.7 7,833 25+0.17 105.3+0.7 - N -
Oct. 3 303 14+0.01 94.6+2.8 2,378 25+0.06 68.2+2.1 - - -
Oct. 18 370 1.8+0.10 29.1+0.7 2,229 25+0.00 84.2+0.7 - - -

— : When there was no inflow nor outflow water.

= gl FFo o&l o7& A A8t} (Trimbee and
Prepas, 1987; Sheffer et al., 1997; Ping et al., 2003).
Ping et al. (2003)- <l ko] W2 E|XEo| e =41
oA Microcystis bloom< #F@slw, EAE W <lo]
2] Al olgd oz EXEY < FF FHast
o Eo] A W TN/TP H7F vrolxl S IHasisict. 13
v pH, 2 53 22 3Nt o8 EAEzRE
425 = N/P u7} & 4= g)7] vl (Brezonik et al.,
1979), E{E2HE] <l wls] o] MY Fo] dolA
£ A7ledlE A W TNTP ¥7d Zhad 4 qlek 2 o
Tl FE2F7F A elEe] TN/TP v|7} vekd 74
FE 109 Atololl = B2 AeFoR ke St
NS5, 74E Azt frdedl AaeEE 34
Fxo mlE) @ pEoldth =7, 743 8=
ZARA A M Y] TR 2 AFEe] ApA] Bl
RS 3 FEE A (Table 1). weby F27 4
A7l G TNTP v]7 E-E o & o4

=

sholl 213 Aol7] meke Axwwsl e §
3 AT AarErt B B f2o A9 el
oz Fehyich

S W AFolA NP H]Y FhaAl7le] A 317
xR $A7FeAAE AlAEa 9ot (Horne, 1979;
Tilman, 1982; Howarth et al., 1988; Paerl et al., 2001),
e B84 F A W Ae = AT A7 ve
T AdeAAA i
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%
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o] F% flalo] x| ¢
7712

+
of
r_&
2

7| A A= 27|elvY} o w=A 7FAas)
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o] Fo& 4= 9)t} (Horne, 1979; Tilman, 1982; Howarth
et al.,1988; Paerl et al., 2001). 781}, & A FZoAE= A
= A A ALx3AH%H o] ¢= Apanizomenon sp.o]
(Paerl et al., 2001) A4 o] F 441 W Aigxrt
7348} 9l =% =712 N/P H|7} 7FA3E A]7]¢l Micro-
cystis spp.2 vlg o2 ¢lo] AAavA o] Y= F2F
o AL o3l Fod 89lo® vEpyH (Ping et
al., 2003).
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