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Using of microcomputer for environmental control in the nursing system of tiger prawn larvae.
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Abstract

An automatic closed circulation water system controlled by microcomputer for rearing tiger
prawn lavaes was constructed. Microcomputer-based control system measured and monitored
water quality. Sensors with analog output were conneolted to microcomputer via a data acquisition
card {o allow data acquisition and control of equipment. The data provided by the sensors will be
processed by microcomputer. In this experiment 5 parameters were monitored 1) water
tempé'rature (29 - 30 C), 2) pH (8-8.5), 3) Salinity (30 - 34 ppt), 4)dissolved oxygen (>5 PPM)
5)minimum water level. In addition, data will be automatically saved in a diskette for further used.

With this system both rearing tank and biofilter tank can be controlled by one set of sensors. This



microcomputer-based system, which integrates all functions in a single unit, can provide a more
flexible control and measurement which reduce human errors.
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Figure 1 Schematic illustration of closed recirculating system
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Abstract

Study on quality of water filtered by using different filtrants as treatments; fine sand, coarse sand,
brick, charcoal, small coral, middle coral, coconut-husk, gunny-bag and mixed filtrants was investigated.
Each treatment consist of 3 replications. The results were found that temperature, pH, alkalinity, total
ammonia-nitrogen, nitrite-nitrogen and nitrate-nitrogen were 29.510.2°C, 8.5010.06, 364+3 ppm ,
40.047+1.112 ppm, 0.14040.007 ppm and 0.107+0.004 ppm respectively at flow rate 2.0+0.2 litres/hour.
They were non-significant (P>0.05). Besides orthophosphate and density of plankton were significant
(P<0.05); coconut-husk increased orthophosphate 0.670+0.191 ppm and fine sand decreased density of
plankton by 66.7+13.1 %. Quality of water filtered by mixed filtrants in black tiger shrimp ponds was
similar to water analyzed in the laboratory. Mixed filtrants increased orthophosphate 0.473+0.049 ppm but
decreased density of plankton by 35.34+2.18 % at flow rate 8.5:+0.6 litres/minute.
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Figure 2 The back of filter settled on the edge of black tiger shrimp (Penaews monodon) pond
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Table 1 Quality of water before and after filtration by using different filtrants in laboratory

Parameters Before Filtration After Filtration

Find sand Coarse sand Brick Charcoal Small coral Middle coral ~ Coconut-husk Gunny-bag  Mixed filtrants
Temperature ( °C) 30.0+0.6 294+0.2 294 +0.2 295+0.3 29.6+0.2 294+03 29.5+0.3 294+03 29.4+0.3 294+03
pH 8.46 +0.02 8.54 +0.08 8.53 +0.06 8.43 +0.04 8.56 + 0.04 8.53+0.05 8.54 +0.06 8.36 +0.02 8.53+0.12 8.54+0.03
Alkalinity (ppm) 363+ 10 365+8 366+2 359+3 367+ 6 363+5 359+11 361+2 367+4 364 + 11

Ammonia-nitrogen (ppm) 41.158 +3.054 38.759 +2.422 39.450 +0.691 40.369 + 1.897 39.301 +2.288 40.996 +3.688 39.560 +1.496 42.163 +3.638 39.926+1.129 38.786 +0.949

Nitrite-nitrogen (ppm) 0.133+0.019 0.148 +£0.027 0.149+0.022 0.135+0.015 0.141+0.019 0.151+0.017 0.136+0.018 0.135+0.023 0.135+0.019 0.137 +0.015
Nitrate-nitrogen (ppm) 0.109 +0.008 0.105+0.011 0.104+0.011 0.104+0.010 0.104+0.008 0.109+0.010  0.113+0.009 0.106+0.009 0.105+0.007 0.113 +0.003
Orthophosphate (ppm) 0.586+0.040 0.548+0.015 0.607+0.039 0.517+0.069 0.622+0.052 0.513+0.017 0578+0.011 1.140+0.163 0.713+0.065 0.669 +0.018
Filtered plankton (%) - 66.7 +13.1 525+108 41.6+12.5 45.1+10.2 279+82 16.9+1.2 29.1+8.6 33.7+94 37.1+62

101



i Temperature (oC)
B8 Alkalinity X 10(ppm)
Z
=
<
=
o
[J Ammonia-nitrogen (ppm)
Filtered plankton (%)

g 9 A T = - o0 a
£ ¥ < 5570 T2 ORI @ RN S
£\ = S AR R e | PN
) o = 8 5]
= 3 5} S S O o
< &) e}
3 =
m
Filtrants

Figure 3 Quality of water filtered by using different filtrants in laboratory (temperature, alkalinity, ammonia-nitrogen and filtered plankton)
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Figure 4 Quality of water filtered by using different filtrants in laboratory (nitrite-nitrogen, nitrate-nitrogen, orthophosphate and pH)



Table 2 Quality of water before and after filtration by mixed filtrants in black tiger shrimp (Penaeus monodon) ponds

Parameter Before Filtration  Filter No.1.1 Before Filtration Filter No.1.2 Before Filtration Filter No.2.1 Before Filtration Filter No.2.2
Temperature ( oC) 26.7+0.1 26.6 +0.0 26.7+0.0 26.6+0.1 265+0.1 264+0.1 265+0.1 . 264+0.1
pH 8.25+0.02 8.25 +0.00 8.23 +0.02 8.24+0.01 8.19+0.01 8.20+0.01 8.20+0.01 8.20+0.01
Alkalinity (ppm) 256+1 260+ 2 258+2 258+7 296 +1 297+1 297+1 291+3
Ammonia-nitrogen (ppm) 0 0 0 0 0 0 0 0
Nitrite-nitrogen (ppm) 0 0 0 0 0 0 0 0
Orthophosphate (ppm) 0 0.433 + 0.002 0 0.553 £ 0.001 0 0.457 + 0.002 0 0.448 + 0.002
Filtered plankton (%) 0 3245+ 1.12 0 35.17+1.08 0 36.2+0.73 0 37.57+1.54
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Figure 5 Quality of water filtered by mixed filtrants in black tiger shrimp (Penaeus monodon) ponds
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