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Adaptability of Macrobrachium nipponense Juvenile to
Water Alkalinity and pH
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Abstract Acute toxicity of pH and alkalinity to freshwater shrimp Macrobrachium nipponense juveniles was determined
in indoor by one-way toxicity test. The results showed that the median lethal pH LpHs, for 24 48 72 and 96 hours to
juvenile shrimp were 10.13 9.72 9.67 and 9.51 respectively. The safe pH was from 5.26 to 8.67 and pH adapted
was from 5.10 to 8.84. The median effect concentration EC5,  with 95% confidence intervals for 24 hours of
alkalinity to juvenile shrimp was 17.96 from 14.60 to 22.53 mmol/L. The median lethal concentration LCs,  with
95% confidence intervals for 24 48 and 96 hours of alkalinity to juvenile shrimp were 48.95 from 45.72 to 50.60
45.15 from 39.46 to 51.67 and 44.96 from 34.34 to 55.38 mmol/L respectively. The safe concentration SC of
alkalinity to juvenile shrimp was 11.52 mmol/L. Freshwater shrimp M . nipponense can be cultivated in inland saline-
alkali waters with pH of 9.0 and under alkalinity of 20.0 mmol/L and under.
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pH - 75

mg/L 4.13 mmol/L. pH 7.67
2L
8L
24 h
1.2
1
1.2.1 pH 1.0 pH
1.1 3.0~12.0 10 pH
2.92+0.74 cm 1.17 + 1.0mol/.  HCl  NaOH
0.32 ¢ 3.0~7.0 HCI 8.0 ~ 12.0
Ca®* 22.5 mg/L. Mg®* 10.6 mg/L. Na* + NaOH 5 24 h
K* 64.6 mg/l. Cl” 12.3 mg/L. SO;” 21.4 mg/L 1
€02~ 0.00 mg/L. HCO; 251.8 mg/L 364.8
1 pH
pH
3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0
24 h 5 1 0 0 1 2 5 5
24 h % 100 20 0 0 20 40 100 100
1.2.2 pH 2 24 48 72 96
pH 3.5~ h
11.0 pH 1.0 mol/L 5 (0] 24 h
NaHCO, Na,CO,  NaOH
5.5 pH ®
HCl 6.0~8.5 1:5 mol 21.4+x1.6 C 7.35+1.49 mg/L
Na,CO;,  NaHCO, 9.0 9.5 5:1 1.3 24 48 72 96 h
Na,CO,  NaHCO, 10.0 1:1 pH LpH
Na,CO;  NaOH 12 h pH * "
24 h <0.2 24h
pH EC 24 48 9 h
1.2.3 ‘ Katber 7% LC
S 0% 10% 50% 90%
77 56 mmol/L 100% EC, ECp LC,  LCp “
L V= —4.13 / 15.512 - " " "
0.2 x ECs, LGy 95% “
Na,CO;  NaHCO, " ECy ECy LCyp LGy
<+5% SC SC
=0.3x48 h LCy/ 24 h LCy/48 h LGy 2 ®
pH 15 pH PHB-4
12 h 12 Ca* Mg* Na* +K' CI° SO;” CO;”  HCO;
10 1 ‘ " CO;™ +
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HCO; 5.26 ~ 8.67 5.10 ~ 8.84
2 pH 8.5
2.1 pH
pH
pH

96 h 50% 34

pH <4.1 =9.5 h EC, SC
96 h LpH, 96 h < 10 mmol/L

LpH,, 1.0 ~3.5 mmol/L

3233

TJ35-89  GB11607-89
pH 6.5~8.5%

2 pH
24 h 48 h 72h 96 h
pH
% % % %
3.5 15 100 - - - - - -
3.7 15 100 - - - - - -
3.9 8 53.33 11 73.33 12 80.00 13 86.67
4.1 4 26.67 7 46.67 8 53.33 12 73.33
4.3 0 0 0.5 3.33 3.5 23.33 6 40.00
5.0 0 0 0 0 1 6.67 2.5 16.67
6.0 0 0 0 0 0 0 0 0
8.5 0 0 0 0 0 0 0 0
9.0 0 0 1.5 10.00 2.5 16.67 3 20.00
9.5 1.5 10.00 3 20.00 6 40.00 9.5 63.33
10.0 5 33.33 8 53.33 10 66.67 12 80.00
10.5 11 73.33 14 93.33 15 100
11.0 15 100 - - - - - -
7.67 0 0 0 0 0 0 0 0
LpHy 4.30/9.34" 4.32/8.82 5.10/8.67 5.26/8.67
LpHyo 4.23/9.50 4.26/9.00 4.95/8.87 5.10/8.84
LpHs 3.93/10.13 3.95/9.72 4.35/9.67 4.48/9.51
LpHy 3.63/10.76 3.81/10.44 3.75/10.47 3.85/10.17
LpH,p0 3.55/10.92 3.75/10.62 3.60/10.67 3.69/10.34
* 4.30/9.34 4.30 9.34

2.2

20~22 34 35



6 pH 77 -
3
24 h mmol/L
mmol/L pH oL, % ECy ECyo ECso ECyy ECio0
8.99 0.9538 7.70 0.78 0 0
10.46 1.0195 7.71 0.90 1 10
12.18 1.0856 7.72 1.05 1.5 15
14.18 1.1517 7.73 1.21 2 20 7.98 10.96 17.96 29.42 32.79
16.51 1.2177 7.75 1.41 4.5 45
19.22 1.2838 7.77 1.64 5.5 55
22.37 1.3497 7.79 1.91 7.5 75
26.04 1.4156 7.82 2.22 8.5 85
30.31 1.4816 7.86 2.58 9 90
35.28 1.5475 7.91 3.06 10 100
4.13 0.6160 7.67 0.36 0 0
Y =-2.480 +5.971X r*> = 0.985 df =6 Y ECs095%
14.60 ~ 22.53
4
24 h 48 h 96 h
H
mmol/L b gL % % %
35.28 1.5475 7.91 3.06 0 0 0.5 5 1.5 15
37.86 1.578 2 7.93 3.22 0.5 5 1 10 2.5 25
40.62 1.608 7 7.96 3.45 2 20 2.5 25 3 30
43.59 1.6394 8.00 3.70 3.5 35 4.5 45 4.5 45
46.77 1.6700 8.04 3.97 4 40 5.5 55 5.5 55
50.18 1.700 5 8.09 4.26 6.5 65 7.5 75 7.5 75
53.84 1.7311 8.15 4.57 7.5 75 8.5 85 8.5 85
57.77 1.7617 8.23 4.90 8.5 85 9.5 95 10 100
61.99 1.792 3 8.33 5.26 10 100 - - - -
4.13 0.6160 7.67 0.36 0 0 0 0 0 0
LCy 36.61 34.03 31.30
LCyo 38.72 37.32 33.99
mmol/L, LCsy 95% 48.95 45.72 ~ 50.60 45.15 39.46 ~ 51.67 44.96 34.34 ~55.38
LCy 59.30 55.12 57.62
LCioo 61.50 59.02 57.81
mmol/L SC 11.52
24hY = -18.232 + 13.825X > = 0.973 df =5 48hY =-20.037 +15.113X r? = 0.995 df =6 9h
Y =-13.386 + 11.170X r* = 0.983 df =5 Y X
34 35
96 h
CaZ+
pH B 1.380 +
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0.185 ¢ pH 6.8 ~8.5 Ca’*
38.8 ~78.8 mg/L 18 d 1~2
pH 3.6 ~5.5cm
Penaeus chinensis Ca’*
17.3 ~172.5 mg/L 8d
.
Ca” 22.5 mg/L
Ca’”* 14.7 ~ 20.4 mg/1.
22.7~24.5 mg/L
6.5~8.5 pH 9h
pH
pH
2.3
37 38
18.52 mmol/L
pH 8.72 pH 8.87
16.47 mmol/L.  pH
24 h ECs,

SC 43% ~ 61%
pH pH <9.0
<20.0 mmol/LL

1997 32 1 5-~8.

2

1990 25 3 8~ 11.
3 .

2003 23 3 38~39.

4 . . 2002 22 2 33~34.
5 . . 2003 23

I 1~3.
6 .

1999 29 10 37 ~39.

7

2003 24 5 5~6.
8 . . 2002
292 79~80.

10

11

14

15

16

17

18
19

20

21

22

23

24

25

26

27

28

29

30

2004 23
7 33.
2002 19 1 6~7..
2001 36 5 56~57.
1997 32 3 8~11.
1997 321 3~5.
199-5 305 1~2.
1999 34 6 21~24.
2601 201 5~7.
1997 32 3 51~54..
1995 25 3 28.

2
.Cu*

2003 38 3 22~25.

pH
2002 26 10 1~3.
2002 13 9
1153 ~1 156.
.pH  Ca*
1994 18 2 118 ~123.

1999 29 7 8-~9.
2002 27 4 15.

. 1997 30 3 88~93
105.

1991 15 4 338 ~343.
L.
1994 25 3
233 ~ 236.
PPA
LDso EDs
1992 11 4 7~9.
2003 23 1 S8.

1992 741 ~ 748.



6 pH 79 -
31 . 2002 6 ~58.
1997 4 20~21. 36 Ca?* Mg+
32 . . 20007 1 82~86.
1993 6~ 11 111~ 116 164 ~ 175. 37
33 1996 66 ~71. 2000 20 ~ 45 216 ~ 247 479 ~ 546.
34 38

35

1997 27 ~33 251 ~256.

2000 16 1

14 ~ 16.





