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Effect of alkalinity regulation on water quality and growth
performance of Litopenaeus vannamei reared indoor
with high density

WANG Da- peng XIE Da- xiang ZHANG Bin ZHAO Yong- zhen CHEN Xiao- han”

(Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture/Guangxi Institute of Fisheries Nanning
530021 China

Abstract : [ Objective ] The effect of alkalinity regulation on water quality and growth performance of P. vannamei was
studied to provide relevant information for suitable alkalinity selection of the zero exchange aerobic heterotrophic (ZEAH).
[ Method ]Based on the ZEAH concept, four treatments with three replicates of each were set (T1, alkalinity 130 mg/L
CaCOs; T2, alkalinity 100 mg/LL CaCOs; T3, the alkalinity 70 mg/L. CaCO;; T4, no alkalinity adjustment) for control al-
kalinity of 12 P. vannamei indoor high—density breeding ponds. Within 63 days of the breeding cycle, water physicochem-
ical parameters and the shrimp growth traits parameters were recorded on a regular basis. [Result]The results showed
that physical and chemical parameters and breeding traits parameters (excepting for survival rate and bait conversion rate) of
T1 (130 mg/LL CaCOs) and T2 (100 mg/L. CaCOs) group were significantly better than those of T3 and T4 (P<0.05). Be-
tween T1 group and T2 group, the difference was not significant. The ammonia nitrogen, nitrite, nitrate, phosphate, sus-
pended solids and solvent CO, in water of all treatments showed increase with the elongation of breeding time, but high al-
kalinity treatment increased slowly. The alkalinity maitaining effect of T1 group (alkalinity adjustment interval 6 to 9 days)
and the T2 group (alkalinity adjustment interval 9 to 12 days) were better than those of T3 and T4 treatments. [Con-
clusion ] Considering ecological benefits and costs, it’s optimum to maintain alkalinityat 100 mg/L. CaCOs.
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1
Tab.1 Physicochemical parameter comparison in different experimental treatments
Physicochemical parameter Treatment
T1 T2 T3 T4
‘C Water temperature 28.1+0.3 28.1+0.2 28.1+0.2 28.1+0.2
%o Salinity 27.8+0.2 27.8+0.2 27.8+0.2 27.8+0.2
mg/L Dissolved oxygen 6.4+0.3 6.3+0.3 6.3+0.3 6.4+0.2
pH 7.84+0.02a 7.53+0.01b 7.32+0.02¢ 7.10+0.01d
mg/L CaCO; Alkalinity 134.3+0.6a 111.0+1.0b 89.0+0.2¢ 69.3+0.6d
mg/L Ammonia nitrogen 0.43+0.03c 0.47+0.02bc 0.52+0.01ab 0.57+0.02a
mg/L Nitrite 0.60+0.02c 0.68+0.02b 0.75+0.02ab 0.80+0.03a
mg/L Nitrate 2.91+0.10c 3.27+0.12b 3.69+0.10a 3.91+1.18a
mg/L Phosphate 0.050+0.003c 0.053+0.003bc 0.058+0.001b 0.069+0.003a
mg/L  Suspended solid 115+8ab 99+2¢c 101+3bc 117+8a
CO, mg/L Dissolved CO, 1.75+0.08d 2.16+0.03c 2.47+0.08b 2.84+0.01a

P<0.05 .

Different lower-case alphabets in the same column represent significant differnce at P<<0.05. The same applies below
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Fig.1 Physicochemical parameters of water quality change trend in different experimental treatments
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2
Tab.2 Breeding trait parameters in different experimental treatments
Breeding trait Treatment
T1 T2 T3 T4
% Survival rate 82.97+2.15 85.63+4.84 82.37+1.70 85.47+5.05
g Final average weight 17.03+0.35a 16.90+0.10a 15.73+0.11b 13.13+0.45¢
g Weight increment 11.53+0.35a 11.40+0.10a 10.23+0.11b 7.63+0.45¢
g/week Weekly weight increment 1.28+0.04a 1.27+0.01a 1.13+0.01b 0.84+0.05c
kg Final biomass 42.38+0.43a 43.41+2.24a 38.88+1.05b 33.63+0.84c
FCR 1.47+0.06b 1.47+0.04b 1.50+0.03b 1.73+0.08a
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