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Water Quality Research:
I. The Daily Fluctuation of Dissolved Oxygen Concentration
in Freshwater Fish Ponds '-

Bor-Shin Huang and Chia-Kua Liu

The purpose of this paper is to present the daily fluctuation of dissolved oxygen
concentration (D. O.) of freshwater fish ponds in different conditions. The experiment
was carried out from Oct. 1980 to June 1981 at about 10 days interval. The results of
each experiment are quite similar, but we get some types summarized as follow:

1. It was found the D. O. in ponds with transparency below 25 cm .declin'e_d to
critical point before sunrise, especially in summer.

2. It'was found the D. O. in ponds with very high stocking density and with
overcrowding Daphnia were lower than ordinary ponds entire day.

3. D. 0. deficiency would’t appear in flowing-water ponds and in stagnant ponds
during winter. _ .

4. D. O. deficiency would’t appear from AM 10 to PM 10 in ordinary ponds during

summer.
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Fig 1. The daily fluctuation of D.0. in fertilized and unfertilized pohds :
#1 D.0. in fertilized B5 pond on a shiny day, April 28, 1981. Water color of
. the pond.is green. , o 2, L ‘
- #2 D.O. in unfertilized C2 pond on a shiny day, April 28, 1981. Water color
’ of the ‘pond is transparent. ‘ S ' -
#3 D.0. in Flowing-water pond qh a shiny day, Jan. 22, 1981. Water color
of the pond is ttanspa:rent. ’ v
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Tab. 1: Experimental data of D.O. in fertilized and unfertilized ponds.

AM PM AM
Time . 8 10 12 2 4 6 8 10 12 2 3 6 8
Temp. (°C) _ . ‘
H 1 255 26.5 28.5 29.5 29.0 28,5 28.0 28.0 27.5 27.0 26,5 26.5 27.0
H2 25.5 26.5 28.0 29.0 29.0 29.0 28.5 28.5 28.0 28.0 27.5. 27.5 28.0
#*3 20.5 21.0" 21.5 21.5 21.0 20.5 19.5 19.5 19.0 18.5 17.6 17.0 17.5
D.0. (c.c./L) ’
#1 364 595 8.19 9.94 9.24 7.55 6.02 490 3.71 2.66 2.10 1.61 3.22
i#* 2 3.78 4.27 4.69 5.11 5.04 4.9 427 3.71 3.15 2.59 2.38 2.17 3.21
#3 574 6.37 6.86 7.42 7.28 6.30 5.88 5.67 5.53 5.32-5.18 4.97 5.32
Transparency (cm) . :
1 260 26.0 255 250 25.0 28.0 27.0
H# 2 (Transparent)
H# 3 (Transparent)

H 13 23 3: (see Fig.l 1
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Tab. 2: Experimental data of D.O. in ponds every season.

AM PM AM .
Time 8 10 12 2 4 6. 8 10 12 2 4 6 8
Temp. (°C) .
#1 19.0 19.5 20.0 20.0 20.5 20.0 20.0 19.5 19.0 19.0 19.0 18.5 19.0
#2 280 28.5 29.5 30:0 30.5 30.5 30.0 29.5 29.5 28.5 28.0 27.5 28.0
#3 28.00 29.0 30.0 3L0 310 310 30.5 29.5 20.0 285 28.0 27.5 28.5
#4 27.5 28.0 28.5 29.5 29.5 28.5 28.0 27.5 27.0 27.5 26.0 25.5 26.0
#5 105 11.5 13.0 13.5 135 .13.0 12,5 12,0 115 11.0 10.5 10.5 10.5
D.0. (c.c./L) B ) :
#1 5.88 6.58 7.42 8.26 9.45 8.33 7.42 6.86 6.30 5.67 4.90 4.27 5.18
#92 3.50 455 5.67 7.42 7.98 7.63 5.18 3.85 3.08 2.52 2.10 1.96 3.78
#3 -2.87 6.30 9.38 117 .12.0° 10.6 7.56 5.04 3.22 1.47 0.63 0.49 3.22
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H# 4 5.74 7.04 7.42 7.56 7.28 6.58 5.60 5.01 4.73 4,02 3.54 3.15 4.62
#5' 7,00 7.35 7.56 7.77 76" 7.42 7.35 7.28 17.21 707 6.86 6.72 7.00
Transparency (cm)

#1 32 31 31 30 30 32
#2 29 28 2 20 24 24 - . 30 30
#3 26 25 23 21 21 2 2% 25
#4 40 39 37 37 38 - ‘ 40 39
#5 37 38 38 39 30 43 40

# IH# 2H# SH F 51 (see Fig. 2)
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Fig 2. The daily fluctuation of D.O. in ponds every ‘season.

3#1 D.0. in C3 pond on a cloudy day, March 4, during spring; 1981.
Water color of the pond is brown.

#2 D.0.in C3 pond of 1074 M? in size on a shiny day, June 26, during

* summer, 1981. Water color of the pond is green. '

#3 D.O. in B11 pond of 145 M?.in size on a shiny day, June 26, during
summer, 1981. Water color of the pond is green. : »

#4 D.O. in C3 pond on a shiny day, Oct. 8, during autumn, 1980
Water color of the pond is brown.

#5 D.0. in C3 pond on a shiny day, Jan. 14, during winter; 1980
Water color of the pond is brown.
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Fig 3. The daily fluctuation of D.O. in ponds with overcrowding daphnia or-fish.
"1 D.0. in BI8 Pond of 136 M? in size, with about 100 kg Catfish

(Clarias mossabicus), on 2 s shiny day, March 4, 1981. Water
color of the pond is some dark.

#2 D.O. in B7 Pond of 145"M? in size, with about 1-2 daphnia/c.c., on
‘a shiny day, April 8, 1981. Water color of the pond is brown.

#3 D.O. in C3 Pond of 1074 M?* in size, with 120 Kg Silver Carp
and Grass Carp, on a shiny day, April &, 1981. Water color .of
the pond is brown.
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Tab: 3: Experimental data of D.O. in ponds with overcrowding daphnia or fish.

AM PM AM

Time 8 10 12 2 4 6 .8 10 12 2 4 6 8
Temp. (°C)

H#1 20.5 20.5 21.0 21.5 21.5 21.0 21.0 20,5 20.¢ 19.5 19.5 19.0 19.5

W2 23.0 23.5 24.0 24.5 240 23.5 23.5 230 23.0 22.5 22,5 220 22.5

H# 3 22.5. 23.0 23.5 24.5 240 23.5 23.5 23.0 23.0 22.5 22.5 22.0 22.5
D.O0. (c.c./L) | -

# 1 2.66 2.80 2.45 2.10 2.45 2.38 2.38 2.17 2.10 2.38 2.59 2.52 2.38

# 2 2.31 358 5.32 6.86 6.43 5.25 4.34 3.50 2.80 2.17 1.61 1.05 2.54

3+ 3 406 5.04 595 7.56 7.28 6.44 5.60 4.83 4.20 358 3.22 2.66 3.78
Transparency (cm) '

#1 43 43 43 43 45 - 41 43
#2 39 38 37 36 37 38 , 39 39

#3 38 38 37 37 38 38 38
* 13 2% 3: (see Fig. 3)
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