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Studies on the Water Quality of Tiger Prawn,
Eel, and Fish-cum-Duck Ponds in Southwestern
Taiwan
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Shih?Rong Kuo, Yun-Yuan Ting

Culture environment and water quality of tiger prawn, eel, and fish-cum-duck
ponds in Southwestern Taiwan were investigated from July, 1987 to June, 1988.
Water temperature, water color, transparency, pH, dissolved oxygen, ammonium-
nitrogen, nitrite-nitrogen, iron, total alkalinity, redox potentials, salinity, algae phase
and stocking density had measured and discussed.

When it was stocked at the high density of 560,000-570,000 pieces/ha, the
growth of tiger prawn was very slow at the end period. When it was stocked at the
low density of 50,000 pieces/ha or 180,000 pieces/ha, the body size of tiger prawn
was very large at harvest, but it can’t obtain high production in the pond.

With the lapse of time in tiger prawn cultivation, transparency was decreased
gradually and the ammonium-nitrogen and nitrite-nitrogen were increased gradual-
ly. In the ponds of high density, ammonium-nitrogen and nitrite-nitrogen content
were higher probably. Algaé can increase the dissolved oxygen in the pond and let
the pH increased. From the daily variation of tiger prawn ponds, we found the
change range of pH and dissolved oxygen were larger in the ponds that had much
algae and photosynthesis.

The pond with a higher dissolved oxygen in the daytime, it will become a low-
er dissolved oxygen in the night. The rain can decrease the salinity of pond water,
it can also decrease the pH value below 8.

Owing to the accumulation of organic matter, the culture environment of eel
pond under stagnant water condition will become bad. When the pH decreased to
7.74, ammonium-nitrogen increased to 1.96 mg/], and total counts increased to 2 X
10° colony/ml, it may be the reason for the disease and death of eel.

In the fish-cum-duck pond, we found the frseh-water fish (tilapia, grass carp,

carp et al ) can survive when the content of ammonium-nitrogen was 4.8 mg/| or
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nitrite-nitrogen was 0.48 mg/1, but the growth of fish was slow for 2-3 months.

In the fish-cum-duck pond, we also found Oscillatoria tenuis and Anabaenopsis
circularis can cause the off-flavor of fish. According to our primary experiment, we
found that A circularis may be killed by 0.5 ppm copper sulfate and O. tenuis may
be killed by 1 ppm copper sulfate.
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Table 2. Fundamental data of water quality in the pond No. 1

Samlipling time

Item

Jul.14,1987,1000 | Aug.18,1987,1000
Weter temperature (C ) 29.7 32.0
Water color Green Green
Transparency (cm ) 25 23
pH 7.86 7.58
D.O.(mg/1) 9.7 7.4
NH ¢ -N(mg/1) 0.08 1.85
NO 2 -N(mg/1) 0.015 0. 09
Total alkalinity (mg/1) 250 240
Redox potentials (mV) 134 109
Salinity (%e) 20 20

Table 3. Fundamental data of water quality in the pond No. 2

Item

Sampling time

Jul.14,1987,1030

Aug.18,1987, 1030

Sep.15,1987, 1000

Weter temperature (C )

Water color
Transparency (cm )
pH

D.O.(mg/])

NH 4 -N(mg/1)

NO 2z-N(mg/1)
Fe(mg/1)

Total alkalinity (mg/1)
Redox potentials (mV)
Salinity (%o )

29.5
Green
30
7.25
8.1
0.04
0.01
146
101
30

31.5
"Green
24
8.20
8.2
0.12
0.012
140
97
18

25.8
Green
22
8.05
10.5
0.23
0.01
0.04
104
85
17




Table 4. Fundamental data of water quality in the pond No. 3
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Sampling time

Item
Jul.14, Aug.18, Sep.15, Oct.20, Nov.17, Dec.15,
1987,1050 | 1987, 1100 | 1987,1030 | 1987,0940 | 1987,1020 | 1987,0955
Weter temperature (T ) 30.0 32.0 26.1 25.7 24.5 16.0
Water color Green | Green Brown-Green Brown Green Green
Transparency (cm ) "> 50 352 45 50 31 29
pH 7.28 | 8.35 8.03 8.02 8.28 8.18
D.O.(mg/1) 8.0 7.9 9.1 7.2 9.3 11.5
NH 4 -N(mg/) 0.04 0.08° 0.25 0.32 0.27 0.20
NO 3 -N(mg/?) 0.003 0. 004 0.003 0.006 0. 004 0.003
Fe (mg/1) — - - — 0.08 0.08
Total alkalinity (mg/ 1) 110 95 102 180 186 190
Redox potentials (mV) 128 119 121 89 158 162
Salinity ( %o ) 40 28 25 35 35 39
Table 5 Fundamental data of water quality in the pond No. 4
Sampling time
Item
Jul.15, Aug.19, Sep.1, Sep.16,
1987,1150 | 1987, 1030 | 1987, 1040 | 1987, 1020

Weter temperature (C ) 29.0 32.0 28.7 25.3

Water color Green Green Green Green

Transparency (cm ) 25 © 25 24 21

pH 8.10 7.51 7.30 7.58

D.O.(mg/") 11.0 9.7 9.2 12.3

NH 4 -N(mg/1) 0.03 0.04 1.41 1.26

NO ; -N(mg/1) <0.0015 0.12 0.04 0.18

Fe (mg/1) - - 0.6 0.6

Total alkalinity (mg/1) 168 136 130 130

Redox potentials (mV) 148 102 92 96"

Salinity ( %o ) 24 29 21 27
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Table 6. Fundamental data of water quality in the pond No. 5

Item

Sampling time

Jul.15, Aug.19, Sep.1,
1987,1220 | 1987, 1050 | 1987, 1000

Weter temperature (T ) 29.0 32.5 28.3
Water color Green Green Green
Transparency (cm ) 27 23 22
pH 8.26 7.80 7.33
D.O.(mg/1) 8.5 12.6 9.4
NH 4 -N(mg/1) 0.03 0.04 1.88
Fe(mg/1) 0.12 0.09 0:12
NO 2-N(mg/1) - — 0.5
Total alkalinity (mg/1) 160 140 120
Redox potentials (mV) 142 93 9
Salinity ( %o ) 26 24 23

Table 7. Fundamental data of water quality in the pond No. 6

Sampling time

Item
Jul.15, Aug.19, Sep.1, Sep.16, Sep.30, Oct.20,
1987,1330 | 1987, 1220 | 1987, 1150 |1987, 1130 1987,1140 | 1987,1250

Weter temperature (T ) 29.3 33.0 29.2 25.8 23.8 26.1
Water color Green Green Green Green Green Green
Transparency (cm ) 43 30 42 22 22 23
pH 8.40 8.52 < 7.31 7.85 8.02 8.12
D.O.(mg/}) 8.1 12.5 7.8 12.9 12.9 14.8
NH 4 -N(mg/1) 0.03 0.04 0.12 0.16 0.50 0.31
NO 2 -N(mg/1) <0.0015 0.0015 0. 0015 0.002 0.015 0.0037
Fe(mg/1) - - 0.06 0.12 0.15 0.12
Total alkalinity (mg/1) 154 130 122 180 195 186
Redox potentials (mV) 127 79 83 89 98 88
Salinity ( %o ) 22 19 20 - 20 20 24
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