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Classification of Korean Agricultural Reservoirs Based on

Chlorophyll-a and Morpho-physical Charactel;istics
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The present study was conducted to classify Korean
agricultural reservoirs with chlorophyll a concentration and
morpho-physical parameters, and to evaluate trophic states and
water quality characteristics of the classified types. The
collected a data from 403 reservoirs were classified as four
types, with the Chl. a concentration (254g/1) and water
storage/surface area (WS/SA, 5m). According to trophic state
index, 53% of selected reservoirs appeared to be eutrophic.
Twenty four percent of reservoirs was classified as type I
(Chl. a<25pg/l, WS/SA<5m), and 55.1% as type IV type (chl
a<25pg/l, WS/SA>5m). Among the reservoirs in Type

(Chl.a<25ug/) and I (Chl.a=254g/1) in which WS/SA ratioc was
5m, 90% showed Chla concentration = 254g/1, in Type I
(Chl.a=25ug/1) and IV (Chla<25pg/1), only 9% was the Chla
concentration =25pg/l. BOD, COD, SS, TN and TP
concentration of type I (chl. @>25ug/l, WS/SA<5m) were
higher than those of other types, while its the drainage
area/surface area (DA/SA) ratio was relatively lower. The
significant relationship Chle and water quality parameters was
observed in the reservoirs where Chla concentration was = 25
ug/l. Chla concentration was significantly correlated with TP
and COD concentration in reservoirs included in Type II, and
with BOD, SS, and TN concentration in Type III. Although
drainage area is believed to be a factor that is related to the
production load of pollutants in the watershed, it did not show
any significant relationship with water quality parameters. This
study was supported by the Ministry of Agriculture and

Forestry, Korea (ARPC grant no. 302006-03-1-SB010).
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Phytoplankton Growth in a Small Agricultural Reservoir
(Singu Reservair) 1
Ho-Sub Kim', Kwang-Hyun Choi,
Soon-Jin Hwang

Jung-Hwan Park!,

Department of Biological Systems Engineering, Konkuk

University, Seoul 143-701

This study was conducted to evaluate the effect of limiting
nutrients and ratio (by mass) on the growth of
phytoplankton from November 2002 to March 2003 1n a small
agricultural reservoir. DIN/DIP and TN/TP_ ratio of the
reservoir during the study period was 118-1,713 and 15-30,
respectively. Most of nitrogen concentration in the reservoir
was NO3-N, but sharp increase of ammonia was evident
during snow melting season and thermal stratification period.
Dissolved inorganic phoﬁhloms, in the other hand, did not
show much fluctuation. Major phytoplankton structure show-
ed the shift from cyanophytes (e.g. Microcystis aeruginosa,
Oscillatoria spp., and Aphanizomenon sp.) during November
and December to bacillariophytes (e.ﬁ/{. Aulacoseria varians,
A ambigua) and chlorophytes (e.g. Monoraphidium contor-
tum, Senedesmus spp.) during spring. Laboratory batch
culture experiment showed phytoplankton were limited by P,
in concert with relatwelK igh N/P ratio in the reservoir.
The decrease of phosphorus concentration, thus the in-
creasing of N/P ratio, cleary induced decrease of the growth
rate. There was no_substantial changes in the growth rate in
the N/P ratio of 0.7-10 when the nitrogen concentration was
0.7 mg/l but showed broader range than that in nitrogen
concentration of 35 mg/ 1. Thus, the higher nitrogen
concentration in the water induced the stronger P-limitation
on the phytoplankton growth. These results indicate that a
limiting factor and the optimal stiochiometry range on
phytoplankton growth can be variable even in the same N/P
ratio when the N or P concentration is_different. This study
was supported by the Ministry of Agriculture and Forestry,
Korea (%RPC grant no. 302006-03-1-5SB010).
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Nutrient Enrichment Bioassays (NEBs) were conducted in
eight lentic ecosystems during April 2002 ~ March 2003 to
identify primary limiting nutrient regulating phytoplankton
productivity and determine uptake effects of various nutrients
over the incubation period of the NEBs. Algal response in
the NEBs indicated that six waterbodies were limited by
phosphorus, one was limited by light, and another one was
not evident due to low initial chlorophyll concentration (0.52
g L-1). Diel pH peaked in the P-treatment on day 5 after
the incubation and the peak was coincided with CHLf : CHLi
ratios of the P-treatments. Active phytoplankton growth,
based on the ratios of CHLf: CHLi, occurred when TN:TP
ratios were < 50 and pH was > 95, Initial ambient P-level
was maintained in the control and nitrate-N treatments, but
declined linearly at a rate of 148 g L-1 per day (R2 = 0.997,
p< 0.05) in the P-treatments. Relations between CHL:TP
ratios and the incubation period indicated that growth of
algal cells did not occur during day 1-2, but started to occur
after day 3. In the mean time, nitrate-N uptake was evident
in the P-treatments, but not in the control, nitrate-N and
ammonia-N treatments, indicating that single nitrogen input
from the watershed may not stimulate phytoplankton growth.
This approach employing NEBs may provide an efficient
management strategy to control the eutrophication in these

systems.
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