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Abstract

In the present study, the effect of different carbon to nitrogen ratios on water quality,
growth performance, and body composition of green tiger shrimp (P. semisulcatus) in a
limited water exchange aquaculture system was investigated. The experiment was
conducted for 28 days with shrimp postlarvae with an average weight of 65.6 + 5.5 mg
in 130-liter tanks at a stocking density of one postlarvae per liter. Four experimental
groups included a control group in which 35 to 50% of the water was changed daily.
Three biofloc groups with different carbon to nitrogen ratios, 10 (CN10), 15 (CN15),
and 20 (CN20), were considered, with 0.5 to 1% water change daily. The results of
water quality parameters show that different carbon to nitrogen ratios affect water
quality parameters. The lowest dissolved oxygen (5.68 mg/L) and pH (7.91) were
obtained in the CN20 treatment, which showed a significant difference with other
treatments. The results of growth performance showed that the highest body weight gain
(1.249 g), specific growth rate (10.70%/day), and survival rate (84.87%) were obtained
in CN15 treatment, which showed a significant difference with other treatments (p <
0.05). Analysis of biochemical components of shrimp bodies showed that the lowest
levels of protein (74.66% dry weight) and lipid (5.75% dry weight) were observed in
the control group, which showed a significant difference with other treatments (p <
0.05). The presence of biofloc in culture tanks led to improvements in protein, lipid, and
ash content of the body of green tiger shrimp. Overall, the present study showed that
improvements in water quality, growth performance, survival, nutritional parameters,
and biochemical composition of green tiger shrimp occurred at a carbon to nitrogen
ratio of 15:1 in an aquaculture system with limited water exchange.
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Table 1- Different experimental treatments affected by different carbon to nitrogen ratios

Experimental Amount of molasses added per  Carbon to nitrogen Water Treatment
treatments gram of feed ratio change abbreviation
Control Without adding molasses 8.2:1 35-50% Control
Biofloc 1 0.2¢g 10:1 0.5-1.0% CN10
Biofloc 2 08¢ 15:1 0.5-1.0% CN15
Biofloc 3 l4g 20:1 0.5-1.0% CN20
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Table 2- Water quality parameters in green tiger shrimp (P. semisulcatus) farming under the influence of
different treatments in 28 days

Parameters Control CN10 CN15 CN20
T(C) 30.18+ 0.38° 30.25+£0.44°  30.31+£0.45° 30.27 £ 0.39°
DO (mg L™ 6.65 + 0.20° 6.54 + 0.35° 6.08 + 0.25" 5.68 + 0.29°
pH 8.13% 0.06° 8.11+0.05" 8.05+0.03" 7.91+0.05°
Salinity (g L™ 31.00 £ 0.5 325+09° 32.46 + 0.85° 32,52 £0.8°
SS (ml LY 0.80 + 0.41° 45+2.4° 6.85+ 3.8° 8.9+5.6°
TSS (mg L™ 65.14 £29.13"  146.5+60.75° 198.59 + 118.5"  255.0 + 149.4°
TAN (mg L™ 0.91+ 0.45° 0.44%0.23" 0.37+0.22° 0.23+0.16°
NO, (mg L™ 6.36+ 2.94° 5.38% 2.33" 4.93+1.9° 3.65+ 1.45°
NO; (mg L™ 2.76+1.23° 4.35% 2.23" 4.98+ 2.58° 5.80% 2.90°

(P <+70) Wyls gyl pme OVl ccdys) S s oglie slacadle b yslis
Values with different signs in the same row have significant differences (p < 0.05). Temperature: T, dissolved oxygen: DO, settled

solids: SS, total suspended solids: TSS, total ammonium nitrogen: TAN, nitrite: NO, nitrate: NOs.
oS il gl U e (P semisulcatus) e s, g5 Sl Ol 5 lodss i gl zel b Y Jsi

oo YA b 53 05550 4
Table 3- Growth and nutritional parameters and survival rate of green tiger shrimp (P. semisulcatus)
under the influence of different carbon to nitrogen ratios during 28 days

Parameters Control CN10 CN15 CN20

FW (g) 0.944 +0.073° 1.078 £ 0.074° 1.315 + 0.068° 1.098 +0.083°
WG (g) 0.878 £ 0.07° 1.012 +0.074° 1.249 + 0.068" 1.032 +0.083°
GR (g/day) 0.031 + 0.0026° 0.036 + 0.0026° 0.044 + 0.0024° 0.0368 + 0.003"
SGR (%/day) 9.51+0.27° 9.99 +0.24° 10.70 + 0.188° 10.05 + 0.267°
B (9) 85.527+ 7.217° 106.302 + 7.8" 137.85 + 7.56° 108.10 + 8.74°
FCR 1.95+ 0.16 1.60+0.11° 1.27 £0.07° 1.58 +0.124°
FE (%) 51.48+ 4.24° 62.53 + 4.58° 78.77 + 4.32° 63.58 + 5.14°
SR (%) 76.66% 2.7° 80.77 + 2.03° 84.87 +1.17° 80.51+1.17°

(P<erv0) wjls (gl pme Ol oy o oglize glacwdle L olis

Values with different signs in the same row have significant differences (P<0.05). Final weight: FW, weight gain: WG, growth rate:
GR, specific growth rate: SGR, biomass: B, feed conversion ratio: FCR, feed efficiency: FE. survival rate: SR.

OB 53 ekl W5 ey slees s 5 (P.osemisulcatus) s s, 55 0L slendse OULS 5 slie -8 s

SiobesT o3 35 YA b 3 0550w op S il glacans S cou i,
Table 4- Biochemical composition values of green tiger shrimp (P. semisulcatus) body and biofloc

produced in culture tanks under the influence of different carbon to nitrogen ratios during the 28-day
experimental period

treatment Dry matter (%) Crude protein(% DW) Crude lipid (% DW) Ash (% DW)
Fish
Control 25.05+ 0.28° 74.66+ 0.33" 5.75+ 0.15" 11.90+ 0.20°
CN10 25.00+ 0.1° 75.26+ 0.08° 6.01+ 0.07° 12.34+ 0.24°
CN15 24.83+ 0.07° 75.2+ 0.1° 6.12+0.11° 12.40+ 0.18°
CN20 24.65+ 0.1° 75.28+ 0.17° 6.15+ 0.13° 12.67+ 0.09°
Biofloc
CN10 17.56+ 0.51° 24.66+ 0.70° 1.15+ 0.09° 28.83+ 1.25°
CN15 17.86+ 0.55° 25.16+ 0.98%° 1.30+ 0.04° 30.16+ 0.76"
CN20 17.96+ 0.56° 25.43+ 0.37° 1.40+ 0.04° 32.06+ 0.70°

(p< V/v0) .L's)b LSJHA_;."" | «g})md ;{i BL Q)Lﬂ.«.ﬂ 6[-55&;&3&9 L-J-lJU.A
Values with different signs in the same column have significant differences (p < 0.05).
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Figure 1- Changes in the concentrations of total ammonia nitrogen (a), nitrite (b) and nitrate (c) on different days of
the experiment in the water of green tiger shrimp (P. semisulcatus) culture tanks under the influence of different

carbon to nitrogen ratios.
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