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Table 1 Design of carbonate — alkalinity in different pH value group mmol/L
o W B Alkalinity
1 2 3 4 5 ] 7 B 9

8.6 7.0 10.0 " 13.0 16.0 19.0 22.0 25.0 28.0 1.0

8.78 10. 80 13.82 16. 80 i8.82 21.88 24.30 29.31 30.75
90 6.0 8.0 1(]‘0. 12.0 14.0 16.0

6.71 8.52 10.14 11.39 13.08 14,86
0.3 3.0 4.0 5.0 6.1 7.0 8.0 9.0

3,86 4.57 5.38 5.96 .68 8.12 9.06
9.5 1.0 2.0 3.0 4.0 5.0 6.0

2.14 3.50 4.02 486 527 6.04

i SENE L RRRERRE. TH A RRME A TH{E. In each row the upper deta represent the designed alkalinity and the lower rep-

resent the average detertnined values,
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Fig.2 Survival rate of P. chinensis Inrvat_e'at different alka-

linity in different pH value group
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Table 2 Alkalinity 24 h LCg of P. chinensis larvae at differ-
ent pH values

pH 86 90 93 9.5

LCspWEBE/ {mmol L™1)
Alkalinity 24 h LCg

22,00 11.66  6.57 3.28

% pH ZFPRAMA, W IFES 20, B
TR R ARRARG, S4TSR ERTYER
FEFT, pH 8.6.9.0 FFIMUF K 2 TR Kt fEoF
SR, AR R XK F ML 48 b ARET. B
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Fig.3 Relationship between survival rate of P. chinensis lar-
vae and Ca’' concentration at different alkalinities
(pH 8.6}
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Toxicity of carbonate — alkalinity
and pH to larval Penaeus chinensis

FANG Wen-h‘ong, WANG Hui, LAI Qi-fang
{East China Sca Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, Chian)

Abstract; Two experiment systems were designed: (D the alkalinity was steady at (6.1210. 98 ) mmol/L, but
the pH values were 8.2,8.4,8.6,8.8,9.0,9.2 and 9.4, respectively; @ at the same pH levels, the alkalinity
changed, i.e. there were 4 pH levels (8.6,9.0,9.3 and 9.5) designed and the alkalinity changed from 7.0 to
31.0,6.0 10 16.0,3.0 t0 9.0 and 1.0 1o 6.0, respectively. The results showed that the alkalinity and pH were
interdependent in producing toxicity on the larvae. The survival rate of shrimp larvae fell with the increase of al-
kalinity and pH. While pH values were 8.6, 9.0, 9.3 and 9.5, the alkalinity 24 h LCs; values to shrimp larvae
were 22.00, 11.66, 6.57 and 3.28 mmol/L respectively. As pH valuc was between 8.6 and 9.0, HCO, ™ and
C0y2 " acted jointly on the survival of shrimp. As pH value was between 9.0 and 9.5, OH™ and COs% " had a
synergistic effect on survival of shrimp. When pH value exceeded 9.5, OH™ gradually became the major mortal
factor.
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