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Tab. 1 The average mortality rate at different time and 96 h
median lethal concentration among three strains of 96 h (P>0.05)
O. niloticus under different salinity 2.1.3 3
96 h 3 3
A talit te(% i
Strain  Salinity X;age;;;r a;zy: 656/ 1)1 9i2£§$‘$&?§“ 10 6gL 3 96 h
15 6 g/L 3 24 h
Shanghai 1(5) g 3 8 g . 10 3
96 h (P<0.05) 15 3
20 16.7 66.7 833 917
96 h (P>0.05)
25 91.7 95.8 100 100
10 0 0 0 0 20.347 2.2
Shandong 15 0 0 0 0 ; A
20 83 292 375 375 |
25 75.0 79.2 100 100
10 0 0 0 0 19.342 SOAO0 S10A0 S10A2 3 60 d
Hebei 15 0 0 42 42 100% S10A4 96%
20 125 417 458 542 S10A6 80%—88%
25 833 91.7 100 100
1 1
2.1.2 3 SOAO0 S10A0
NaHCO; 2 2 2 g/l 3 (P>0.05)
96 h 4 g/L S10A2
96 h (P<0.05) (P>0.05)
x2 BWATIMRRERTFTIEEEMAFENETHTHIETERI 96 h FHILKRE

Tab. 2 The average mortality rate at different time and 96 h median lethal concentration among three strains of O.
niloticus under different alkalinity

96 h

NaHCO; . .
) . Average mortality rate(%) 96 h median lethal
Strain NaHCO; alkalinity (g/L) YRS Ty p— 96k concentration (g/L)
2 0 0 0 0
Shanghai 4 0 0 0 0
6 12.5 25.0 25.0 25.0 8.827
8 20.8 333 333 333
10 333 45.8 45.8 50
12 66.7 87.5 95.8 100
2 0 0 0 0
Shandong 4 4.2 4.2 4.2 4.2
16.7 20.8 20.8 20.8 8.540
16.7 25 29.2 333
10 37.5 54.2 54.2 54.2
12 70.8 87.5 91.7 100
2 0 0 0 0
Hebei 4 4.2 4.2 4.2 42
6 20.8 25 25 25 8.542
8 20.8 333 37.5 37.5
10 29.2 41.7 41.7 45.8
12 66.7 91.7 100 100
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Tab. 3 The average mortality rate at different time and 96 h NaHCO; median lethal concentration among three strains of
O. niloticus under different salinity-alkalinity

NaHCO; 96 h

Average mortality rate(%)

Strain Salinity NaHCO; alkalinity (g/L) ah 28 h h %6 h 96 h median lethal(g/L)
2 0 42 8.3 8.3
Shanghai 10 4 0 45.8 75 75 3.561
6 20.8 45.8 50 75
2 29.2 33.3 33.3 33.3
15 4 62.5 100 100 100 2.144
6 100 100 100 100
2 4.2 42 4.2 42
Shandong 10 4 4.2 41.7 75 83.3 3.108
6 25 45.8 79.2 100
2 16.7 29.2 29.2 29.2
15 4 62.5 100 100 100 2.183
6 100 100 100 100
2 0 42 4.2 42
Hebei 10 4 4.2 8.3 25 33.3 4377
6 16.7 37.5 45.8 83.3
2 16.7 20.8 29.2 292
15 4 83.3 100 100 100 2.183
6 100 100 100 100

x4 TRBHELEBETIMRBREFTFIEEEMBEKMBERILE

Tab. 4 Comparison of growth and survival rate among three strains of O. niloticus under different salinity-alkalinity treatments

Treatment Strain Initial weight (g) Final weight (g) AGR (g/d) Survival rate (%)
S0A0 Shanghai 151.91+32.97 335.36+57.27 3.01£0.93% 100
Shandong 159.28+24.52 339.50+58.88 2.95+0.96™ 100
Hebei 157.64+32.61 344.38+61.79 3.06+1.01° 100
S10A0 Shanghai 150.46+40.70 324.97+60.71 2.86£0.99% 100
Shandong 144.12+38.32 320.85+53.63 2.90+0.87% 100
Hebei 158.03+47.77 331.14+45.83 2.84+0.75%° 100
S10A2 Shanghai 141.70+38.08 294.50+49.63 2.25+0.72% 100
Shandong 151.79+43.11 324.42+55.24 2.54+0.81%¢ 100
Hebei 154.98+37.40 341.90+46.37 2.75+0.68%° 100
S10A4 Shanghai 141.19+41.08 285.45+37.07 2.40£0.61°% 100
Shandong 139.95+42.40 262.21+46.20 2.04+0.77° 96.0
Hebei 159.48+42.46 312.73+44.38 2.55+0.73"¢ 96.7
S10A6 Shanghai 157.15+31.56 242.80+32.08 1.48+0.558" 88.0
Shandong 150.87+34.00 218.00+44.37 1.16+0.76" 80.0
Hebei 150.92+45.26 250.56+25.58 1.720.44" 86.7
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Fig. 1 AGR comparison among three strains of O. niloticus (3.108 g/L) (P<0.05)
under different salinity-alkalinity treatments 15 3 96 h
(P>0.05) 2.144 g/ 2.183 g/L  2.183 g/L,
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The Tolerance and Growth of Three Strains of Oreochromis niloticus
in Salinity-Alkalinity Water

ZHAO Lihui', JIA Jinhua®, ZHANG Yanhong®, REN Bingchen®, LIANG Congfei', ZHAO Jinliang'

(1. Key Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306; 2. Hebei Sino-Czech National Tilapia Seed Farm, Cangzhou 061108)

Abstract The breeding of fish species that tolerate saline-alkaline is of great importance in the usage
of salinity-alkalinity water bodies and in the sustainable development of aquaculture industry. Due to their
fast growth rate and excellent adaptability to different environments, Nile tilapia Oreochromis niloticus
could be a good candidate for the saline-alkaline tolerance breeding. In this study we evaluated the
tolerance and growth performance of three strains of juvenile Nile tilapia (Shanghai, Shandong and Hebei
strains) in salinity-alkalinity water. During a 60-day culture experiment we compared the average growth
rates of the three strains in different salinity-alkalinity water (SOAO, SI0A0, SI0A2, S10A4, and S10A6)
and their median lethal saline/alkaline concentrations. The results showed that in the 96 h culture the
median lethal salinities for juvenile Shanghai, Shandong, Hebei strain were 18.528 g/L, 20.347 g/L, and
19.342 g/L respectively; the median lethal NaHCOj alkalinities were 8.827 g/L, 8.540 g/L, and 8.542 g/L
respectively. For mixed salinity-alkalinity test, at salinity 10 the 96-h lethal alkalinity was 4.377 g/L for
Hebei strain, 3.561 g/L for Shanghai strain, and 3.108 g/L for Shandong strain; at salinity 15, it was
2.144 g/L for Hebei strain, 2.183 g/L for Shandong strain, and 2.183 g/L for Shanghai strain (P>0.05).
The alkaline tolerance of Nile tilapia at high salinity was significantly lower than that at low salinity
(P<0.05). The growth experiment results showed that there was no significant difference in the average
growth rate between SOAO, S10A0 and S10A2. However, the average growth rate decreased at S10A4 and
was significantly lower at SI0A6 (P<0.05). Hebei strain showed a higher growth rate than Shanghai and
Shandong strains at S10A2, S10A4 and S10A6 (P<0.05). Our results should provide important clues
about the suitable salinity and alkalinity of the culture water bodies and about the selected breeding of
Nile tilapia.
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