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A Simple Monitoring Method for the Rearing Environment of Salmon Hatcheries

Using Dissolved Oxygen Concentration in the Rearing Water.

Yoshimasa Kaga

Abstract

Rearing density, rate of water exchange,

water temperature, dissolved oxygen and

ammonium-nitrogen (NH.-N) levels under fish loading measured to determine the optimum
environmental conditions for rearing juvenile chum salmon in salmon hatcheries in Iwate
Prefecture since 1979. Conducting such measurements requires much time and effort, so
gasier monitoring methods for rearing salmon would benefit the salmon hatcheries
concerned. We examined the relationship between dissolved oxygen or ammonium-nitrogen
concentrations and fish loading in salmon hatcheries from 1988 to 1990 to determine the
optimum indicator to estimate environmental conditions for rearing juvenile chum salmon.

Keywords

; salmon hatchery, juvenile chum salmon, fish loading, rate of water exchange

dissolved oxygen, ammonium-nitrogen.
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Table 1. Rearing Environment Data of The Salmon Hatcheries in Iwate Prefecture from 1988 to 1990.

Yearly mean Overall mean
(maximum~minimum)
Year 1988 1989 1990
Number of Ponds 70 68 82 —
Fish Loading . 0m 0.73 0.76 0.74
(kg/L,/min) (2.02~0.24) (2.72~0.27) (2.33~0.24) )
Rate of Water 2.5 2.5 2.5 95
Exchange (times, hour) (9.5~1.1) (8.3~0.8) (8.3~0.6) )
Depth of Water 0.40 0.40 0.45 0.42
(m) (0.65~0.24) (0.60~0.18) (0.76~0.27) )
Water Temperature 8.4 9.0 9.0 8.8
°C) (11.7~5.7) (12.6~5.1) (13.7~4.4) )
6.7 6.7 6.8
pH (7.2~6.1) (7.4~6.3) (7.4~6.3) 8.7
Inflow 10.2 9.9 10.4 102
Diésolved (A) (12.5~4.6) . (12.3~5.9) (12.7~6.0)
Oxygen Outflow 8.0 7.6 7.9 79
(ppm) ' B (11.4~3.8) 11.7~3.7) (11.5~3.7)
i Difference 2.2 2.3 2.5 93
(A—-B) (5.0~0.0) (6.1~0.3) (7.4~0.0) '
Inflow 0.09 0.12 0.09 0.10
Ammonium © (0.36~0.00) (0.61~0.00) (0.57~0.00) . ) !
Nitrogen Outflow 0.24 0.28 0.26 0.96 ‘
(ppm) : (D) (0.63~0.01) (0.77~0.06) (0.67~0.05)
Difference 0.15 0.16 0.17 0.16
(D-0C) (0.38~0.00) (0.49~0.01) (0.65~0.02) '
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Fig. 1. Relationship between fish loading of juvenile
chum salmon and increase in concentration of
total ammonium-nitrogen in rearing water at
salmon hatcheries in Iwate Prefecture from 1988
to 1990.
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ig. 2. Relationship between fish loading of juvenile
chum salmon and decrease in concentration of
dissolved oxygen in rearing water at salmon
hatcheries in Iwate Prefecture from 1988 to
1990.
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. 3. Relationship between increase in concentration

of total ammonium-nitrogen and decrease in
concentration of dissolved oxygen in rearing
water at salmon hatcheries in Iwate Prefecture
from 1988 to 1990.
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