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Environmental Characteristics of Brown and Green Waters in Culture pond

of Kuruma Prawn, Penaeus japonicus Bate

Yoshiaki TANAKA and Shusaku KADOWAKI

Abstract

It is well known that there is a close relationship between pond water color during the culture
period and final yield in prawn culture. Water coloration in the pond is divided broadly into
brown color (brown wter) and green color (green water). The purpose of this paper is to present
the environmental characteristics of brown and green waters. The results obtained were as
follows :

1) There was a difference in optical properties (transparency and extinction coefficient)
between the brown and green waters.

2) Neglecting the effect of zooplankton respiration, bacterial respiration and phytoplankton
respiration account for the total oxygen consumption in the pond water. An experiment was
designed to distinguish bacterial respiration from phytoplankton respiration. Phytoplankton
respiratory rate was responsible for 92 % and 46 % of the total respiration in the brown and green
waters, respectively.

3) Regarding the relationship between dissolved inorganic nitrogen (DIN) and inorganic
phosphate (IP) concentrations in pond water, brown and green water were clearly classified into
two groups of DIN/IP ratio respectively over and under 3.5. It is suggested that phytoplankton
composition and consequently water coloration in the pond depend on the DIN/IP ratio of sea

water.
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Fig. 1. Location of the kuruma prawn farms sampled.
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Table 1. Results of water quality in Amakusa area kuruma prawn ponds. B and G represent brown and green color,

respectively

Date St. T ka DIN IP Color Forel's
of scale of

(m) (¢/m) (1072 mg/t) water color

Aug. 16 0-1 2.00 0.48 8.96 2.85 G -
0-2 1.05 1.29 7.33 1.19 B -

S-1 0.45 1.46 3.09 3.13 G -

S-2 0.68 1.76 10.5 0.79 B -

H 1.45 0.79 3.22 1.26 G -

17 A 0.92 1.36 4.17 0.66 B -

B 0.65 2.02 2.39 0.42 B -

18 M-6 0.69 1.95 3.09 0.36 B -
M-1 0.52 2.72 8.78 1.92 B -

M-2 0.94 1.44 22.7 4.59 B -

M-3 0.85 1.68 3.83 0.66 B -

30 M-2 0.55 2.54 4.84 0.56 B 20
M-3 0.50 2.00 2.20 3.68 G 16

31 M-4 0.58 2.21 1.69 0.36 B 17
M-6 0.39 3.17 69.7 0.42 B 17

Sep. 2 M-4 0.49 2.85 2.03 0.29 B 18
3 M-2 0.70 2.23 22.9 2.10 B 19

M-3 0.63 2.67 27.4 7.81 B 17

24 M-1 0.70 2.02 72.4 9.47 B -
Oct. 4 N 0.85 1.25 5.59 0.65 G -
10 M-1 0.53 2.80 50.7 5.52 B -

14 M-1 0.40 3.58 4.19 0.53 B -

N 0.66 1.46 2.48 0.76 G -

19 M-1 0.47 3.70 3.66 0.66 B -

N 0.98 0.95 16.9 8.49 G -

25 M-1 0.48 2.66 11.9 0.99 B -

N 0.71 1.46 2.58 0.72 G -

Nov. 1 M-1 0.60 2.27 37.1 0.79 B -
N 0.71 1.13 11.3 9.70 G -

16 M-1 0.45 3.43 22.2 0.59 B -

N 0.65 1.26 14.1 4.70 G -

24 N 0.75 1.42 6.15 2.48 G -

30 M-1 0.55 2.27 10.6 0.46 B -

N 0.65 1.61 26.9 11.5 G -
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Fig. 2. Relationship between transparency (7T) and
extinetion coefficiency (ky) in kuruma prawn
ponds. Closed circles and open circles indicate
brown and green color water, respectively.

Table 2. Respiratory rates of brown and green waters

Color W.T. Water oxygen Bacterial Phytoplankton
of consumption respiration respiration
water (C°)  (mg/¢-h) (%) (%)
Green 25 0.110 50.9 491
0.110 42.4 57.6
0.188 31.5 68.5
27 0.287 55.5 44.5
0.194 48.5 51.5
mean 0.178 45.8 54.2
Brown 25 0.133 22.7 77.3
0.063 9.6 90.4
0.131 8.8 91.2
0.168 3.2 96.8
27 0.200 15.2 84.8
0.150 4.8 95.2
0.150 4.6 95.4
0.287 1.6 98.4
0.132 1.3 98.7
mean 0.157 8.0 92.0
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Fig. 3. Relationship between dissolved inorganic nit-
rogen (DIN) and inorganic phosphate (IP) of
sea water in kuruma prawn pond. Solid and dot-
ted lines indicate DIN/IP atomic ratios of 16 and
7.8, respectively. Symbols are the same as those
in Fig. 2.
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