THE EXPERIMENTS ON BRINE SHRIMP (ARTEMIA SP.)
CULTURE TO CONTROL THE QUALITY OF WASTE
WATER FROM INTENSIVE SHRIMP FARMING

: v
MInAavdAaua'ls;

Dusit Tunvilai
N /i
adn adla

BOD was decreased
6 days.

Waste water exchange was designed in the experiment to study pollutant removal
rate and Artemia production. Artemia was cultured for 23 days and was able to grow from
1.88 - 5.34 mm in length. Brood egg and maximum biomass appeared on the 20th day.
The filamentous bacterium infested Artemia on the 23rd day. Average production of
Artemia on the 23rd day was 19.72 g/tank. The pollutant removal rates were the highest
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during the 15th - 23rd day of 0.11mg/ind/day, 4.83 ug/ind/day, 0.53 ug/ind/day and 1.55
ug/ind/day for the removal rate of BOD, chlorophyll a, chlorophyll b and chlorophyll c,
respectively.
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stocking density, formulateédydietss.application 'of aera
shrimp culture is designed for ximize productic

technologies. However, increasing the number of shrimp ponds, usually increases the
seawater supply and also affects the quality of seawater. A major limiting factor in inten-

sive shrimp culture is water quality because of in-adequate water quality control mechanisms
for pollutant removal and detoxification.

the limited land by using these

Intensive management requires applications of fertilizers and feeding with pellet
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into the pond culture; both practices cause eutrophication of shrimp ponds and increasing
of BOD?*. The pellet from feeding remains, excretion from the shrimps which is called
‘“‘organic matter’’ and phytoplankton accumulates causing a BOD increase.

Water quality problems in aquaculture may be divided into problem area: the
water supply, media (water in cult

outdoors in the same conditions as shrimp farm.

A. Experimental unit

Each circular concrete tank was used to install shrimp farm waste water for
315 1. There were 2 treatments and 3 replications in the experiment which were 3 tanks of
the control, without Arfemia and 3 tanks of the treatment with Artemia (pre-adult stage)
at a density of 100 ind/I.

J. Natl. Res. Council Thailand, 1991, 23(2)



B. Determination of water quality, plankton analysis and Artemia growth

Water quality: the waste water in every tank was collected daily during 7.00-9.00
a.m. and analysed for pH, salinity, nitrite, ammonia, orthophosphate and total phosphate,
but dissolved oxygen and temperature were measured directly at dawn (5.30 - 6.00 a.m.)

Plankton: the waste water in_eve 3 was collected during 7.00-9.00 a.m.
and analysed daily.

he Artemid

pling a@k"

y

total chlorophyll

contents and w3

‘ the waste water in every tank was
nt dra WS

Water sampling: vas siphoned through a 200 u
plankton net, in the middle level of the tank by using a pipe. Then the samples were
brought to the laboratory to be immediately analysed.

Water samples were prepared by filtration through filter paper Whatman GF/C
to determine of nitrite, nitrate, ammonia, orthophosphate and total phosphate.
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Plankton and Artemia sampling: phytoplankton, zooplankton and Artemia
were sampled by one liter volume, then filtered through 25 u plankton net. The samples
were preserved in 5% formalin solution.

Method of water quality analysis
Nitrate, nitrite, ammoniagé hesphate were determined by method of

ammed aft’ Ll h measurement.

.301
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t the first rearing tk
at the other day was analysed as follows:
-D, x 100/D;
y @f Aﬁemm on the ﬁrst reari

.....

At the secondary step of experiment, the water quality was comparatively
reported both before and after Artemia culture.

The statistical analysis of pollutant removal rates were conducted by completely
randomized designed (F-test) and various pollutant removal rates which were different
were tested by Duncan’s New Multiple Range Test.”
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RESULTS

First step experiment

Water quality such as : temperature, salinity, pH, nitrite, nitrate, ammonia,
orthophosphate, total phosphate, dissg en, BOD, suspended solid, chlorophyll a,

chlorophyll b and chloroph he ¥ t were shown in Table 1.
The plankton abunda i ent were shewn in Tables 2 & 3.

.

L=

bkt (i hne g
Chr= r exchange of5 50:00°
h 2 water and effluent were 0.002 - 0.016

750.00%, respectively. The orthophoSphate
mg/1 and 0.000 - 0.038 mg/1 (Table 4).

Total phosphate in comparison of waste water and effluent increased in the
1st, 2nd, 3rd and 4th order batch of water exchange of 6.12%, 123.81%, 148.15% and
1187.50%, respectively. In the 5th order batch of water exchange, it decreased to 50.00%.
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Total phosphate in waste water and effluent were 0.008 - 0.021 mg/l and 0.047 - 0.103
mg/1.

Biochemical oxygen demand in comparison of waste water and effluent decreased
in the 1st, 2nd, 3rd, 4th and Sth order batch of water exchange of 88.45%, 95.00%, 84.92%
and 1.35%, respectively. BOD in waste er.and effluent were 4.00 - 8.88 mg/I and
0.04 - 8.74 mg/1 (Table 4 :

water and effluent de
e and accounted f

Gyrosigma a
plankton,

imately 10 times of the amount in waste water (Table 6).
Pollutant removal rate

BOD removal rates averaged 0.0348, 0.0410, 0.0651, 0.1100 and 0.0244 mg
BOD/ind/day during the period of the Ist, 2nd, 3rd, 4th and 5th batch, respectively.
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The analysis of data indicated that the various averages of BOD removal rate were signi-
ficantly (p<0.05) different (Table 7).

The chlorophyll a removal rate averaged 0.3414, 1.6894, 1.2076, 1.3080 and
4.8355 ug/ind/day for the 1st, 2nd, 3rd, 4th and 5th batch, respectively (Table 7).

The analysis of data indicatedsthe e vari averages of chlorophyll a removal

different. yphyll 2 gval rate of the Sth batch

DISCUSSION

The comparative ammonia values showed that the control could be able to be
self purified and degraded. The ammonia which dissolved in the water is diffused and
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changes to gas formation.® The phytoplankton of the control was more than the treatment
and can absorb ammonia in photosynthesis. The ammonia was accumulated due to the
Artemia mortality. The high protein content (47-60%) and decaying, Arfemia and its
excretion, produced the excess ammonia concentration. The nitrite and nitrate in the
control were more than the treatment. The hlgh ammonia concentration might be an
inhibitor of the nitrifers, because ni i
control.?} The low BOD4

the low nitrite a o
’ mporta

the treatment were lower than the
he nitrification and reflected

The nitrifica

Higgin and Burns. L

- Influence of carbon dioxide concentration

The carbon dioxide caused by excess Arfemia respiration, was hydrolysed to
carbonic acid.

The suspended solids in the treatment was less than the control. The observation
of water colour in the treatment was clear but the colour of control was still greenish
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brown and it was similar to the suspended solids value throughout the secondary step
experiment. To be reasonable that Artemia was not able to remove any groups on plankton
such as Euglena, Gymnodinium, Nitzschia Chlorella, Aphanocapsa and rotifer etc.

The chlorophyll a content is the main component of various phytoplankton.‘“g
In the treatment the chlorophyll a decrease he 4th day, according to the degradation

reach the same adult size.

Artemia mortality was influenced by the following factors :

- Temperature effect : The wide range of diurnal temperature and long periods
of culture affected mortality.27 The wide range temperature (3.7°C) occurred during
water exchange in the 5th batch of the 2nd step experiment. This condition might be
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affected Artemia metabolism and cause infestion by external parasitic protozoa and
bacteria.

- External parasites: The observation by microscope found that Vorticellidae
and Scyphididae were parasites of Artemia. Zoothamnium is the common genus in shrimp
pond and always infests the crustracea.’

aste water was phytoplankton
g The zooplankton
lar food sources

al infestion: The shortage of immunity for
ight be due to the unsuitable condition, such as e )1 ' change,
on and starvation, which occurre i

¢ Sth batch, respectivel ﬂrability wm
4th batch, respectively.“The accumulation of

e tha “the limited conditior ”
' [OV vuum_.—.

were not st

biomass.

Artemia filterability only degraded a few pollutants, such as BOD, chlorophyll
contents, nitrate and nitrite. On the other hand, ammonia nitrogen and phosphate were
increased. The protection of water pollution should include seaweed for the biological
treatment component to absorb the excess ammonia and phosphate. The effluent from
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those two biological treatment components might provide suitable seawater for a close
system of water supply.

Plankton composition in shrimp farm should be examined before culture.
Artemia is able to feed only in small particles. The waste water from shrimp
farm may sometimes be dominated b e_plankton. In addition to some toxic

species is essential for.4 cultur w -l d
: wﬂ men em_for in ! J alture is applied

0

e—examination of plankton
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Table 6. The everage of plankton remaining after using Artemia feeding

Scenedesmus sp.
Closterium sp.
Cosmarium sp.
Spirogyra sp.
Chlorella sp.
Melosira sp.

Taxa Waste water Effluent Lossing % Loss Remark
Oscillatoria sp. 219 11 208 95
Trichodesmium sp. 255,249 3,678 251,571 99
Chroococcus sp. 8,202,810 97,429 8,105,381 99
Aphanocapsa sp. 4 0 100
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