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Combined Effects of Hypoxia and Hydrogen Sulfide on Survival,
Feeding Activity and Metabolic Rate of Blue crab,
Portunus trituberculatus
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Experiments were carried out to examine the combined effects of hypoxia and hydrogen sulfide on
survival, feeding activity and metabolic rata of Blue crab, Portunus frituberculatus. Survival rate of the
crab was significantly affected by <2.14 mg/l dissolved oxygen, and feeding activity was also reduced
below 1.41 mg/! dissolved oxygen. Metabolic rate rate of the crab exposed to hypoxia ( <3.35 mg/l) was
significantly reduced than that exposed to normoxia. The combined effects of hypoxia ( <1.86 mg/l) and
hydrogen sulfide (12.35 ug/l) on the survival rate were highly toxic than each single effect. Feeding
activity was aiso decreased by the combined exposure to <1.86 mg/l dissolved oxygen and 12.35 g/l

hydrogen sulfidle compared with single effect.
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Fig. 1. Experimental setup for the measurement
of respiration of Portunus trituberculatus.
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Table 1. Water quality during hypoxia and hypoxia with hydrogen sulfide experiments
Temperature, 21.8~23C; Salinity, 31.5~32.0%, Data are presented as mean + SD (n=28)

DO conc. H,S conc.
- (mg/D) (ug/) pH
Hypoxia conditions
Control 7.02 £0.10 - 8.01 £0.04
Hypoxia 1 3.35 £ 0.08 - 799+ 0.13
Hypoxia 2 2.14 £ 0.09 - 795 % 0.16
Hypoxia 3 141 +£0.12 - 789 £0.15
Hypoxia+H,S conditions
Control 702 £0.10 8.01 £ 0.04
Hypoxia 1+H,S 297 £0.09 1312+ 0.14 782*014
Hypoxia 2+H,S 1.86 + 0.11 12.35 + 0.12 792 +0.18
Hypoxia 3+H.S 1.03 £ 0.07 14.45 + 0.16 7.79 £ 021
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Fig. 2. Survival rate of Portunus trituberculatus.
exposed to hypoxia and hypoxia with hyd-
rogen sulfide. (a) Single effect of hypoxia;
(b% Combined effects of hypoxia and hyd-
rogen sulfide.

Table 2. Feeding activity of Portunus trituberculatus. in normoxic sea water after 4 days exposure to
hypoxia water and hypoxia with hydrogen sulfide water

DO conc. ! H,S conc, ! Fed / Tested (%) *
{mg/1) (ug/t) (Indiv. No.)
Hypoxia conditions
Control 7.02 - 17/20 (85.0)
Hypoxia 1 335 - 15/18 (78.9)
Hypoxia 2 2.14 - 16/20 (80.0)
Hypoxia 3 141 - 10/17 (58.8)
Hypoxia+ H,S conditions
Control 7.02 17/20 (85.0)
Hypoxia 1+ H.S 297 13.12 16/20 (80.0)
Hypoxia 2+H,S 1.86 1235 12/18 (66.7)
Hypoxia 3+ H.S 1.03 1445 8/15(53.3)

' DO and H.S concentrations are presented as mean value + SD (n=8)
? Percentage of individuals fed in the first 30 minutes after transferred to normoxic sea water
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and hypoxia with hydrogen sulfide on the
oxygen consumption rates.

(a) Single effect of hypoxia; (b) Combined
effects of hypoxia and hydrogen sulfide.
Asterisks indicate singificnt difference from
the control.

Table 3. Oxygen consumption rates at 20C for hypoxia water and hypoxia with hydrogen sulfide water

Data are presented as mean * SD (range)

DO conc. HzS conc. Weight Respiration rate
(mg/)  (ug/l) n {mg) (ulO:h g ™" wet weight)
Hypoxia conditions
Control 7.02 - 17 4953 + 184 (475.2~5145)  172.1 + 182 (169.2~207.5)
Hypoxia 1 335 - 12 502.5 + 20.8 (463.0~522.7) 1453 + 11.8 (127.0~1755)
Hypoxia 2 2.14 - 13 4902  22.3 (4583~520.2)  119.1 + 17.4 (1055~135.1)
Hypoxia 3 141 - 7 4873+ 145(4703~5034) 1022+ 95( 89.9~113.0)
Hypoxia+ H,S conditions
Control 7.02 - 17 4953 + 184 (4752~5145)  172.1 + 18.2 (169.2~207.5)
Hypoxia 1+H.S 297 1312 14 5002 = 21.2 (467.3~516.2)  139.7 = 194 (135.3~182.0)
Hypoxia 2+H,S 186 12.35 10 492.8 + 184 (4732~505.2) 1110 + 102 ( 98.6~1413)
Hypoxia 3+H,S  1.03 1445 5 4825 £ 22.2 (469.2~5046)  109.6 + 12.7 ( 755~121.7)
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