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Analysis of the Adaptability of Leuciscus merzbacheri Juvenile to Salinity and Alkalinity
SONG Mingbo', CHENG Lanling’, WANG Tian', MA Li', HUDRAT - Anas', SHI Chunming', WANG Xue'
(1. Xinjiang Uygur Autonomous Region Fisheries Research Institute, Urumgqi 830000, China;

2. Xinjiang Agricultural Vocational and Technical University, Changji 831100, China )

Abstract: This study aims to investigate the adaptability of Leuciscus merzbacheri juvenile to saline-alkaline stress, providing a

theoretical basis for its aquaculture in saline-alkaline waters. A single-factor static acute toxicity test was employed to expose L.

merzbacheri juvenile to different salinity and alkalinity conditions. Under the water temperatures of 22 - 25 “C and pH 7.3 £ 0.2, the 12 h,
24 h, 48 h, 72 h, and 96 h LCy, (median lethal concentration) values for salinity exposure were 17.480%c, 15.629%0, 14.578%o,
14.060%0, and 13.971%eo, respectively, with a safe concentration (SC) of 3.805%0. When the pH was 8.7 £ 0.4, the 12 h, 24 h, 48 h, 72 h,
and 96 h LCy, values for alkalinity exposure were 6.807 g/L, 6.208 g/L, 5.202 g/L, 4.469 g/L, and 3.925 g/L, respectively, with an SC
of 1.096 g/L. L. merzbacheri juvenile demonstrated good adaptability to both salinity and alkalinity, making it a promising candidate

for aquaculture in saline-alkaline waters. This research result had significant importance for the efficient utilization of Chinese vast

saline-alkaline water resources and for enhancing the economic benefits of fisheries.
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Tab. 1 Mortality rate of L merzbacheri juveniles at

different salinities

ERBE %o HETZ# mortality rate/%
salinity 12h 24 h 48 h 72 h 96 h
OCXf e ) 0.00 0.00  0.00 0.00 0.00
13 0.00 0.00 333  20.00 23.33
14 0.00 333 20.00 36.67  40.00
15 10.00  26.67 73.33  83.33  90.00
16 13.33  80.00 96.67 100.00 —
17 16.67  80.00 100.00 — —
18 76.67 100.00 — — —

s " FRORIZAE I 2 sE T, R 1A

Note: “—"denoted all of juveniles were dead, et sequentia.
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Tab. 2 Correlation analysis between salinity and lethal rate of L. merzbacheri juveniles

15 1 7] w75 A MR R KL FREGCH L 95% {5 X ] YA
experimental time/h regression equation  relative coefficient LCs/%0 confidence interval for 95% SC/%o
12 ¥=-3.503+0.640x 0.964 17.480 16.783~19.078

24 ¥=-6.013+1.388x 0.982 15.629 15.116~16.124

48 y=-5.340+1.671x 0.991 14.578 14.326~14.829 3.805
72 y=-3.934+1.715x 0.964 14.060 13.710~14.368

96 y=-3.592+1.733x 0.964 13.971 13.621~14.275
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Tab. 3 Mortality rate of L. merzbacheri juveniles at

different alkalinities

WREE /(g/L) FET-% mortality rate/%
concentration 12 h 24 h 48 h 72 h 96 h

OCXJHEA ) 0.00 0.00 0.00 0.00 0.00

3.0 0.00 0.00 0.00 333 13.33
35 0.00 0.00 333 20.00 30.00
4.0 0.00 0.00 6.67 30.00  56.67
4.5 0.00 3.33 16.67 53.33 76.67
5.0 0.00 10.00 23.33 60.00 83.33
5.5 3.33 13.33 53.33 93.33  100.00
6.0 6.67 36.67 100.00 — —
6.5 20.00  46.67 100.00 — —
7.0 70.00  100.00 — — —

FHARE 2 BN 32 5R A5 H B ) 12 h 24 h 48 h,
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Tab. 4 Correlation analysis between alkalinity and lethal rate of L. merzbacheri juveniles

BN ] /h CS YR LIEE FREBCHTE /(g/L) 95% E AR X 11l LAWRIE (/L)
experimental time regression equation  relative coefficient LCs confidence interval for 95% SC

12 y=-12.000+1.763x 0.707 6.807 6.639~7.052

24 y=-8.159+1.314x 0.852 6.208 5.928~6.567

48 y==7.764+1.493x 0.928 5.202 4.874~5.569 1.096

72 y=—4.850+1.085x 0.983 4.469 4.273~4.683

96 y=—4.666+1.189x 0.987 3.925 3.721~4.110
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Tab. 5 The median lethal concentration (L.Cs) and safety concentration (SC) of salinity and alkalinity of freshwater species

fip2k L salinity/ (/1) B alkalinity/(mmol/L) A e
species 24 h LCsy 96 h LCy, SC 24 h LCs 96 h LGy SC specifications  source
ML AER 11 Leuciscus brandti 2857 2840 8.52 8931 6844 1879  (5.83+0.50)cm ¥
AR 1 Leuciscus idus 11.54 9.89 2.77 68.73 5851  18.04 (3.36+024)cm !V
BRAY Silurus glanis 9.79 391 1.52 55.47 4.98 475 (220£0.50) cm 4
5 Pseudobagrus ussuriensis 12.51 9.81 2.97 32.10 13.76 4.21 (2.60+0.17) em 1]
Hp VTR Misgurnus mohoity 15.64 13.58 4.12 117.10 7262 1877 (1630+0.53) g 127]
EHIEY Carassius auratus 11.57 10.61 2.94 71.93 63.42 20.02 (410+047) cm
HIHFIRRAE Gymnocypris przewalskii 21.15 18.20 4.49 165.02  150.18 4356 (12.52+0.32) ¢ (31
ik Monopterus albus 17.63 15.62 4.17 109.15 75.94 41.42 (11.82+151) ¢ 1321
W1 Sander lucioperca — 20.40 6.12 — 40.93 12.28 (5.0~6.0) cm (331
HEWES SR HES 40 Leuciscus merzbacheri 15.63 13.97 3.81 7389 4672 1305 (430x038)cm AL
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g QAP R 2 G 2 i W B A A5 o PR VL
(Mis gurnus mohoityV”H/J 24 hHEF 1.Cs > 11710 mmol/
L,96 h LCs & 72.62 mmol/L,SC >4 18.77 mmol/L, Tfij
THENES Z)OHE 25 £ A B0RE T 524 B S AR T SR e VL U ik
TIPSR Ay — i AR SR ) £ 2, AR TR AR
JRFRIE R, 220 e fih 3] 25 A7 50 e Tl 8 ) G B A 7K
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QR A4 R LS By VT R R R A
£ SOV EL v R ZR HE 2 1) R B 7 1
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