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Relationship between nutrient loading and fisheries yield: Does water quality
control cause fisheries yield to deteriorate?

Ban, Syuhei

31,600,000

15 nmol/L
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7.6-58.6 gC/m2/y 10%

40

We determined spatio-temporal distribution of phosphate concentration in

Lake Biwa, and clarified that threshold concentration for in situ phytoplankton growth was 15
nmol/L. An inflow-source of phosphorus from watershed was farm land, and the intermittent inputs of
nutrients from littoral slope to the offshore might induce phytoplankton bloom in May and June.
Amount of deep groundwater inflowing to the lake basin estimated with a radon-tracer method was
almost equal to that of the shallow one. Phosphate concentrations in the groundwater showed several
orders higher than those in the lake water, suggesting that this was the one of the main source of
phosphorus loading to the lake. Empirical equations for estimating zooplankton production from water
temperature, TP and individual density were made, and the annual productions estimated from the
equations were 7.6-58.6 gC/m2/y, being <10% of phytoplankton primary production.
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km2 /km2 % km2
Baseflow in Puddling season (1)
DP -0.25 0.34 0.61 0.61 -0.56 0.44 0.16 0.16 -0.32 0.07
PP -0.33 0.58 0.84 0.84 -0.80 0.68 0.17 0.17 -0.42 0.05
TP -0.32 0.55 0.82 0.82 -0.78 0.65 0.18 0.18 -0.41 0.05
Baseflow in non-Puddling season (7)
DP -0.27 0.51 0.68 0.67 -0.67 0.59 0.23 0.23 -0.39 0.18
PP 0.01 0.41 0.33 0.32 -0.41 0.42 0.33 0.33 -0.11 0.32
TP -0.16 0.57 0.63 0.62 -0.67 0.63 0.35 0.35 -0.31 0.31
Small and Middle Rainfall Events (7)
DP -0.27 0.68 0.92 0.91 -0.91 0.80 0.31 0.31 -0.41 0.22
PP 0.33 0.08 0.18 0.17 -0.22 0.15 0.71 0.71 0.12 0.69
TP 0.20 0.27 0.43 0.41 -0.46 0.37 0.70 0.70 -0.01 0.66
Large Rainfall Events (4)
DP -0.28 0.55 0.81 0.80 -0.80 0.70 0.30 0.30 -0.42 0.19
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TP 0.56 0.14 0.19 0.18 -0.22 0.18 0.67 0.67 0.41 0.68
Largest Rainfall Events (1)
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TP 0.56 -0.33 -0.31 -0.32 0.35 -0.32 0.11 0.11 0.65 0.12
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