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Abstract: Traditional shrimp farming has caused many environmental and economical problems, such as worsen quality of offshore waters,
disease outbreak and production losses. In order to promote the development of shrimp farming industry, some new techniques and facilities
were used in many countries in recent years to fit the demand of eco—aquaculture. Combined biosecurity techniques were applied in this study
such as ozone, water purge net, microbe, continuous aeration and water recirculating system to maintain suitable water quality and reduced
nutrient releasing from shrimp culture ponds. This study was conducted for indoor closed culture ponds of Litopenaeus vannamei to reveal
change of water quality and nitrogen budgets in experimental pond 1 using model I which was the combination of ozone applications, aerator,
water purge net and microbe, and pond 3 with model Il composing of aerator, water purge net, microbe and bleaching powder. The main water
quality parameters in pond 1 and pond 3 were as follows respectively: pH 7.92 and 7.96, DO 6.43 and 6.37 mg-L™, TAN 0.517 and 0.558
mg-+ L™, NO,—N 0.396 and 0.318 mg-L.™". The results showed that the water quality were effectively controlled within safe range in both ponds
with different models during culture period for 80 d. Bacteria and vibrio in pond 1 were only 6 863 and 19 cfu-mL™ for the high effection of o—
zone on the deactivation of bacteria and viruse, while that in pond 3 reached 13 456 and 25 cfu-mL™ without ozone. At the end of the experi-
ments, the final biomass loads were 1.18 kg+m™ in pond 1 and 1.02 kg*m™ in pond 3 respectively. Feed contributed 94.6% and 95.3% of total
nitrogen inputs in pond 1 and 3, while original water and juvenile shrimp provided 5.4% and 4.7% of total input nitrogen in both correspond—
ing ponds. The major output of nitrogen(50.7% in pond 1 and 58.3% in pond 3 ) was culture water including effluent, which was similar to the

ration of the nitrogen outputs of both culture water and sediment in outdoor shrimp culture ponds with mud sediment. 31.9% of total nitrogen
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output in pond 1 and 25.3% in pond 3 were transformed into harvested shrimp finally, while 17.4% and 16.4% of total output nitrogen in pond

1 and pond 3 were the results of water leakage and so on.

Keywords: Litopenaeus vannamei; water quality; feed; nitrogen budget; closed culture
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Table 1 The seedstock of test ponds

T
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Table 2 Fluctuation of water quality parameters in pond 1 during 80 culture days (mg-1.")

FHIRBUd Kise pH DO TAN NH;-N NO-N NOs-N CODy, BOD; %f?fﬁf/ ?ﬁﬁjf/l
0 25.8 8.36 8.00 0.472 0.049 0 2.532 6.45 0.46 0 0
10 27.0 8.35 6.63 0.231 0.025 2.626 3.455 11.09 2.52 2 563 0
20 26.3 8.26 7.53 0.342 0.029 0.030 8.027 6.71 0.57 11 433 6
30 32.2 7.82 6.73 0.297 0.018 0.041 10.255 7.14 0.03 3 366 10
40 323 7.88 6.10 0.419 0.028 0.147 16.822 8.47 0.58 10 600 55
50 30.2 7.86 6.61 0.599 0.034 0.116 16.028 11.72 1.46 700
60 30.9 7.50 3.70 1.119 0.029 0.347 19.663 16.98 3.41 1020
70 32.0 7.71 5.98 0.621 0.028 0.144 13.886 10.82 3.72 7 650 65
80 27.6 7.57 6.56 0.554 0.014 0.118 19.398 6.48 391 24 200 30

SEXME 29.40+2.68 7.92+0.33 6.43+1.21 0.517+0.263 0.028+0.009 0.396+0.842 12.229+6.495 9.54+3.49 1.85+1.55 6 8367 794  19+25
%3 FRFEHAE 3 SHAKREURR (mg- 1)
Table 3 Fluctuation of water quality parameters in pond 3 during 80 culture days (mg-L™")

FRAFRHUd AKI/C pH DO TAN NHs-N NO~N NO»-N CODy, BOD; %fi%ﬁf/ jﬁ%ﬁi{/‘
0 25.0 8.59 8.42 0.219 0.034 0.706 2.372 9.13 0.46 1 660 3
10 27.0 8.43 7.83 0.226 0.029 0.785 4.225 9.32 1.99 1453 17
20 26.1 8.29 7.48 0.436 0.040 0.066 7.641 7.84 0.73 15 267 45
30 322 7.76 6.49 0.437 0.022 0.054 9417 9.32 0.79 8 800 26
40 32.2 7.83 6.49 0.404 0.025 0.058 13.646 9.09 1.03 9 433 4
50 30.3 7.83 4.54 0.618 0.033 0.280 22.249 12.29 1.16 7 400 2
60 30.7 7.50 3.78 1.281 0.034 0.383 19.628 22.04 3.22 8 318 7
70 31.7 7.71 5.90 0.676 0.031 0.177 20.017 12.36 4.48 20 500 77
80 26.8 7.68 6.36 0.729 0.021 0.351 21.014 7.89 5.62 48 276 53

o

29.10+2.86 7.96+0.38 6.37+1.49 0.558+0.326 0.029+0.006 0.318+0.273 13.357+7.695 11.03+4.44 2.16+1.86 13 456+4 359

25+26
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Table 4 Summary of shrimp production in experimental ponds

o PR Eygbkas  SRAOKETE "
wig TORKS PIRE SRR e e
cm g /kg'm™®  /kgem™
1 7.11+0.81 4.40 0.89 1.18 44.8 1.22
3 6.99+0.62 4.03 0.77 1.02 423 1.18
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Table 5 Nitrogen inputs and outputs in test ponds

- A% A%

. R
1 5.1 0.3 94.6 50.7 31.9 17.4
3 4.4 0.3 95.3 58.3 25.3 16.4
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