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Short-Term Nutrient Enrichment Bioassays and Nutrient Limitation in Daechung Reservoir.
Lee, Sang-Jae and Kwang-Guk An* (Department of Bioscience and Biotechnology, College of
Biological Science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea)

In situ experiments of Nutrient Enrichment Bioassays (NEBs) were conducted in the
field along with in the laboratory to determine which nutrient limited phytoplankton
growth as a indicator of primary productivity. For the NEBs, the water was sampled
using a polyethylene-lined container and dispensed into 6 L water tank in the labo-
ratory. The control (C, no nutrient spike) and six treatments of phosphorus (P), 2-fold
phosphorus (2P), 4-fold phosphorus (4P), nitrate nitrogen (NO;-N), 2-fold nitrate nitro-
gen (2NO;-N), and phosphorus and nitrate nitrogen (P+NQ;-N) were set up in the lacu-
strine zone near the dam site, Daechung Reservoir in September, 2009 and analyzed
the diel changes of total nitrogen (TN), total phosphorus (TP), and chlorophyll-a (Chl-
a) in the cubitainers. The short-term NEBs showed that algal response in the treat-
ments spiked phosphorus (P, 2P, and 4P) were significantly (p <0.05) greater than the
response in the control (C), and nitrogen-spike. Also, the response in 4P-treatment was
greater than those in the P- and 2P-treatments. In contrast, there was no significant
differences (p >0.20) between the NO;-N and 2NO;-N treatment. The outcomes of the
NEBs suggest that phosphorus limited the phytoplankton growth and nitrogen was
not limited in this system. Furthermore, in the N+P treatments, the response was
minimum, compared to all other treatments and the control, indicating that even if
the system is evidently P-limited system, when added the nitrogen, the response show-
ed the inhibition. Also, >95% of observed long-term TN:TP ratios in the ambient
water showed >17, which is the criteria of P-limitation, supporting the P-limitation
in the system. Overall, these results suggest that phytoplankton biomass near the dam
is a direct linear function of P-loading near the watershed, if the phosphorus pool is
mainly dissolved fraction.
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Table 1. Limnological characteristics of Daechung Reser-

Voir,

Ttem Value
Watershed area (km?) 4,134
Water surface area (km?) 72.8
Total strage (106 m?) 1,490
Mean depth (m) 20
Normal water level (EL.m) 76.5
Annual mean precipitation (mm) 1,401

Table 2. Control and treatment with nutrient spike of each test tank for the Nutrient Enrichment Bioassays (NEBs).

. Volume of Nutrient Concentration Incubated

Test condition test tank spiked spiked Temp.

Control (C) 6L - - 20+1°C
Treatment (T1) 6L P 10pug L as KH,PO, 20+1°C
Treatment (T2) 6L 2P 20 ug Lt as KH,PO, 20+1°C
Treatment (T3) 6L 4P 40 pg L™t as KH,PO, 20+1°C
Treatment (T4) 6L NO, 1.5mg L' as KNO, 20+1°C
Treatment (T5) 6L 2NO, 3.0mg L7 as KNO; 20+1°C

-1
Treatment (T6) 6L P+NO, 10ug L * as KH,PO,, 20£1°C

1.5mg Lt as KNO,
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Fig. 1. Varations of chl-a and nutrients along with Nutri-
ent Enrichment Bioassays (NEBs).
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Fig. 2. In situ varations of chl-a and nutrients along with
Nutrient Enrichment Bioassays (NEBs).
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Fig. 3. Pattern analysis of n: p variance with precipitation in the long term monitoring.
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