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Tab.1 Experimental conditions to determine the stress levels for ammonia—N pollution of the white shrimp Litopenaeus

vannamei
/em /C pH
N 0.035+0.005 31.5+0.1 7.98 £0.02 30+0.173
V4 0.084+0.005 29.1+£0.115 7.96 £0.01 30 +£0.265
Z 0.133+0.012 31.4+0.173 7.98 £0.017 31+0.2
Z 0.2+0.01 31.2+0.265 7.95+0.01 31+£0.1
M 0.278+0.011 31.5+£0.2 7.96 £0.01 30+£0.2
M 0.337+0.015 31.6 0.2 7.91 £0.017 30+0.173
M 0.387+0.116 31.5+0.173 7.91+£0.017 30 +£0.265
P 0.48+0.026 30.6 + 0.265 7.93 £0.01 30 +£0.265
P 0.527+0.025 30.5+£0.173 7.89 £0.02 30 + 0.346
P 0.577+0.025 30.5+0.1 7.92 +0.02 30+ 0.4
P 0.63£0.026 30.7 +£0.265 7.88 +£0.03 30+0.173
P 0.677+0.025 30.4+0.1 7.88 £0.026 30 +0.436
:N VAR I ;210 # I ;zm % m ;MI I ;M1 I ;MII
m ;PI 1 ;PI1I 2 Pl 3 ;PIV 4 PV 5
1.2.2 :
NH,CL( ) 0 10 20 25 30 35
(OHAUS) HI96733 (HANNA) 40 mg/L; 3.1 145 25.0
NH4CL( ) 30.5 36.5 40.1 46.5 mg/L
1.2.3 0 30 40 50 60 80 mg/L
R 3 , 50

i 3 E
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Fig. 1 The process of the embryonic development of the white shrimp Litopenaeus vannamei
Z, VA VA ;M ; M ; M3
Py
Zy: Zoea 1 ;Zy: Zoea Il; Zs: Zoea III; M;: Mysis [ ; My: Mysis 11 ; Ms: Mysis III; Py: Postlarvae |
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17.811 mg/L, 5 (P5) ,LCs , LCs
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*2 TEAEHANHEL 24 h FEET A EABILKRE RFEBILKRER 95%EF X8
Tab. 2 The proportion of ammonia to death at different death rates and 95% confidence interval for the
lethal concentration at different mortality rates of L. vannamei

LCso/(mg/L) 95%

22.661 + 1.755 ° 20.929~24.291
25.275+2.699°¢ 22.451~27.856
17.896 +1.767*° 15.999~17.811
20.387 +0.874° 18.925~20.386
32.997 £ 0.905 ¢ 31.891~33.947
34.399 £0.279¢ 32.651~36.130
38.1274+0.449°¢ 37.099~39.035
38.560 + 0.702° 36.161~40.961
39.116 + 0.606 36.843~39.103
39.389 + 1.566° 38.016~42.135
41.832+2.097° 36.234~45.551
44.805 = 1.044°¢ 34.953~75.112

28.352 £4.972%
39.906 + 6.905 ¢
26.178 £ 1.021°
33.314+0.773°
39.422 £2.367°¢
44.370 £ 0.326 ¢
45.794 + 0.485 ¢
54.705 + 3.028 °
55.641 = 1.605 "
56.109 +£2.100°f
60.549 £3.111°
58.343 £ 2.621°

15.350 + 1.765 ¢
11.358 £2.918"

9.255+2.073%®

8.365 £ 0.660°
23.935+0.843 ¢
21.617 £ 0.206 %
27.347+0.884F
20.547 +2.221¢
20.692 = 1.856 ¢
20.755 + 1.698 ¢
21383 £ 1.155%
27.802 £1.705°

(P<0.05)
, 11.35 mg/L
(Procambarus clarkii) (Exopalaemon 3]
carinicauda) s 24 h
LCs 150 mg/L , ( )
LCs 10~70 mg/LB" )
(32] 30C, pH 8, 34.5
24h  LCs 52.63 mg/L,
[33] 24°C 31 pHS8.1 , [1] WybanlJ A, Lee C S, Sato V T, et al. Effect of stocking
. density on shrimp growth rates in manure-fertilized
’ ’ ponds[J]. Aquaculture, 1987, 61(1): 23-32.
(4.3 cm) . . .
[2] Williams A S, Davis D A, Arnold C R. Density-de-
(1.2 cm), 24h LGCs 178.80 pendent growth and survival of Penaeus setiferus and
155.81 mg/L Penaeus vannamei in a semi-closed recirculating sys-
, tem[J]. Journal of the World Aquaculture Society, 2010,
27(1): 107-112.
, E) vl
, 2011, 36(3): 21-23.
- . - (34] [29] Chen Yanqing. A review on the standard of ammonia
Nitrogen control from China’s wastewater[J]. Environ-
mental Science and Management, 2011, 36(3): 21-23.
> > > , 24 h [4] ,
LCs 50.12 35.48 23.44 15.85 mg/L; )R , 2016(4): 59-60.
48 h > >%% Liu Yongbo, Wang Yaqian. Harm of ammonia Nitrogen
< . 48h  LCs, 2455 17.38 to cultured fish and its control[J]. Fisheries Getting
(30] Rich Guide, 2016(4): 59-60.
13.18 10.72 mg/L (5]
) [D]. ,2016.
DR (Zy) (M()24h  LCs Yuan Ruipeng. Selection and breeding of growth, re-

( 20.00 mg/L), Py LCs
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Comparative study on sensitivity of ammonia nitrogen at dif-
ferent life stages of Litopenaeus vannamei

SHI Xiang, XIAO Rong, QIU Li-guo, ZHOU Hai-long
(Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)
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Abstract: Litopenaeus vannamei is one of the world’s most commercially valuable shrimps. In this study, we con-
ducted an ammonia nitrogen stress test on L. vannamei to estimate the 24-h half-lethal concentration (24 h LCs)
values at different larvae stages. The results showed that the 24 h LCs, values were significantly different at differ-
ent developmental stages of the shrimp (P < 0.05). Ammonia nitrogen stress had the same trend as LCqy and LCs, in
L. vannamei at different developmental stages. LCsy had the least value at Zoea II (17.811 mg/L) and the maximum
value at Postlarvae V (44.808 mg/L). According to the trends of LCsy and LCyy, we can conclude that the latter stage
has higher tolerance than the earlier stage. These results can provide basic information for shrimp farming and
nursery and can also guide selection breeding for the tolerance of L. vannamei. This study will play an important

role in health development of shrimp in the shrimp industry.
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