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Effects of the Different Level of Dissolved Oxygen, Ammonia and Hydrogen
Sulfide on Survival and Growth of juvenile,
Fenneropenaeus chinensis

Jung-Hoon Jee and Ju-Chan Kang'
Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

Experiments were carried out to examine the effects of the different levels of oxygen, ammonia and hydrogen
sulfide on survival, specific growth rate (SGR) and feed conversion ratio (FCR) of juvenile shrimp, Fenneropenaeus
chinensis. Survival of the shrimp exposed to the hypoxia with <2.5 mg/L dissolved oxygen for 24 days were sig-
nificantly affected. SGR and FCR of the shrimp exposed to £3.0 mg/L dissolved oxygen were significantly
reduced than those of shrimp reared at 6.8 mg/L dissolved oxygen concentration. Survival of the shrimp exposed
to 22.0 mg/L of ammonia levels for 24 days was significantly affected. Moreover, compared to the control group
significant decrease of SGR and FCR of the shrimp has been observed with 1.0 mg/L. and >0.5 mg/L of ammonia con-
centrations. In case of hydrogen sulfide, 20.5 mg/L was the critical level showed its significant negative effect on survival
rate of shrimp exposed for 24 days. While, the group exposed with >0.07 mg/L. and >0.05 mg/L hydrogen sulfide levels
had a lower SGR and FCR values than did the control group in the same stipulated time of exposure.
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Fig. 1. Cumulative survival rate of Fenneropenaeus chinensis juve-
nile reared at the different dissolved oxygen concentrations for 24
days.
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Table 1. Growth performance of Fenneropenaeus chinensis juvenile reared at different dissolved oxygen concentrations for 24 days'

B S " — WOy soRgu!  FOR
6.8 0.55 232 321.8° 2.60° 3.19"
5.0 0.54 242 348.1° 2.71° 3.33°
45 0.53 224 323.3° 2.61* 3.02¢
4.0 0.55 2.28 315.8° 2.58* 3.24°
3.5 0.53 2.19 312.0° 2.56 2.98°
3.0 0.54 1.72 217.9° 2.09° 2.05°
2.5 0.55 1.67 200.6° 1.99° 1.59¢
Pooled SEM? 0.003 0.11 21.7 0.10 0.25

Values (means of triplicate group) in the same column with different superscripts are significantly different (P<0.05).

2Pooled standard error of mean.

*WG (Weight gain %)=(final body weight - initial body weight)/(initial body weight)x100.
“SGR (Specific growth rate % per day)=(InW,-InW;} / Tx100, where W=final weight, Wi=initial weight and T is the rearing period in days.
*FCR (Feed conversion ratio)=total wet weight gain (g)/total dry feed fed (g).
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Fig. 2. Cumulative survival rate of Fenneropenaeus chinensis juve-
nile reared at the different concentrations of ammonia for 24 days.
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Fig. 3. Cumulative survival rate of Fenneropenaeus chinensis juve-
nile reared at the different concentrations of hydrogen sulfide for 24
days.
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Table 2. Growth performance of Fenneropenaeus chinensis juvenile reared at different ammonia concentrations for 24 days'
Ammonia Mean body weight (g)
(mg/L) Initial : gFinal WG (%)° SGR (%/d)" FCR'
Control 0.65 3.02 369.7° 2.80™ 3.09*
0.1 0.63 3.13 397.3° 2.90% 3.15°
0.2 0.61 2.98 388.5* 2.87% 2.98*
0.3 0.64 2.87 349.0* 2.72° 2.84°
0.5 0.63 2.69 327.0° 2.62° 2.02°
1.0 0.62 2.04 230.1° 2.16° 1.73°
2.0 0.60 1.52 152.8¢ 1.67¢ 1.09¢
Pooled SEM? 0.01 0.23 345 0.17 0.25

'Values (means of triplicate group) in the same column with different superscripts are significantly different (P<0.05).

2Pooled standard error of mean.

WG (Weight gain %)=(final body weight - initial body weight)/(initial body weight}x100.
“SGR (Specific growth rate % per day)=(InW, - InW;) / Tx100, where W, = final weight, W;= initial weight and T is the rearing period in days.
SFCR (Feed conversion ratio)=total wet weight gain (g)/total dry feed fed (g).



238

Table 3. Growth performance of Fenneropenaeus chinensis juvenile reared at different hydrogen sulfide concentrations for 24 days'

Hydrogen sulfide Mean body weight (g)

(mg/L) Initial Final WG (%) SGR (%/d)’ FCR®
Control 0.73 272 272.6™ 2.38% 2.17%
0.01 0.72 2.83 292.6* 247 223
0.03 0.71 2.68 276.1%° 2.39% 1.96°
0.05 0.75 257 242 2% 2.22% 1.42°
0.07 0.74 2.39 222.5¢ 215 1.22¢4
0.10 072 1.74 141.7¢ 1.60¢ 1.01¢
0.50 0.70 1.22 73.8° 0.99° 0.88°
Pooled SEM? 0.01 0.23 30.5 0.20 0.25

'Values (means of triplicate group) in the same column with different superscripts are significantly different (P<0.05).

%Pooled standard error of mean.

*WG (Weight gain %)=(final body weight - initial body weight)/(initial body weight)x100.
‘SGR (Specific growth rate % per day)=(InW, - InW;)/ Tx100, where W=final weight, Wi=initial weight and T is the rearing period in days.
FCR (Feed conversion ratio)=total wet weight gain (g)/total dry feed fed (g).
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