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S ERER S ANE R EEAER S BB &L
&, (NH,Cl, Merck) KEFRSEESH (NaNO,, Merck) B
BT - Bz 4GS 19.095 AvEigkd &
RE VT - B#EE-F (Total ammonia-N) 5,000
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Table 1.

32.1~33.0%0 » 1] pH fHES 7.6~8.3 - EOfSEE — Zl&i
BEARUHE BTEE KEKBEESH ’J%ﬁ?ﬁf
8.13~8.51 mg/l~27.2~28.0°C Kz 32.8~33.7% if] pH
{HES 7.9~8.2 -
Z-ANHER- RS MR PRI ERE
(Median lethal concentration, LCgy) B 95% Z{=#8
& (95% Confidence limits) ZETE R Finney

(197 " YEIREEE &~ BISTE R -

FEREAETER

SHEEEAFRE RGBSR - F R
FELIETZAN Table 1 GREGIARI AR 2 A &3k 4E
FECHIETD - RIFBERER — RIRETE 2.04 my/l DLk
Z EREGAAAE 24 /NEEIE 50% LLERYSELTER » i
S HEeEfEEE YRR EETEEIEEIL -
AT BE - LU AR R iR - fIE
SR -

RHY

Percent mortality of giant sea perch Lates calcarifer exposed to different concentrations

of un-ionized ammonia-N and total ammonia-N after various time intervals.

rime NHy N (mg/)
elapsed (Total ammonia-N, mg/l)

(h) 0.35 0.62 1.15 1.51 1.74 2.04 2.24 3.01

(6.50) (11.64) (21.53) (28.29) (32.62) (38.42) (42.07) (56.65)
Mortality (%)

24 0 2.5 5.0 10.0 17.5 62.5 80.0 100.0

48 2.5 5.0 7.5 22.5 30.0 90.0 100.0 100.0

72 2.5 5.0 7.5 30.0 40.0 100.0 100.0 100.0

96 2.5 5.0 7.5 32.5 42.5 100.0 100.0 100.0

B REMEE - F AR - RRERAILCEL,  mg/l(Fig. 1) - FECEREHEEIE (Probit of mortality)

BIEAETE 24 48 72 K 96 /NEFZ P EITIRE
ke E 95% (SRR (FHIA) - REEERERE - 25
BIE 1.95 (1.79,2.12) ~1.59 (1.51,1.67) ~1.50
(1.44,1.57) B 1.49 (1.43,1.56) mg/l » [M#EE —
FHIS B 36.61 (33.62, 39.85) ~ 29.81 (28.37,
31.32):28.18 (26.98, 29.44 )k 28.08( 26.88, 29.33 )

B R ARRERE 2, — IR BRAREITIR Table 2 -
RIBEERER — A EALE A (Red drum Sciaenops
"9 JRfE (Sunshine bass, ARIREE x &AL
{5 » Morone chrysops x M. saxatilis)'"Z 24 J 96
/NRfZ LCso 433155 0.9 R 0.7 mg/l KR H il (73
BB 1.95 & 1.49 mg/l) > RIREZ_FEEHINE - FZ

ocellatus)
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i s2 P8 E 7= o G eafi§ (Sea bass Dicentrarchus  Z iR 2SR EHEE - A BRI\ ESHEY
labrax)'® « 4TEAE (Sea bream Sparus aurata)'® ~ k3 (0.4-3.2 /353 BTEE 5.930.7 A" WE R
# (Turbot Scophthalmus maximus)""REZLIRFAE M HIEEEEIE (96 /N LCy B51.27 mg/l) @' -
& (Spotted seatrout Cynoscion nebulosus) %’ 1 96 7|\ Sprague ¥ g EIER R LCs BfER L 0.1
RRZ LCso 43 hl5% 2.73-1.79 332 R 1.72 mg/l» 9% R{EREEEEEC 2B - Kt SHMEEE R -
PEEEEC 1.49 my/l - For DEEEEHE - R REEIEE - AL 2BEEER 015 mg/l -

< 26| @ Un-ionized ammoniaN | | 40
% 2.4 —{— Total ammonia—N” - Eo
Y 3
£ : 5
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T 2 30 =
N =
S 18 ke
5 25 R
S 16 9
J
1.4 . 20

24 48 72 96
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Fig. 1.  LC;, (median lethal concentration) and their 95% confidence limits of total ammonia-N
and un-ionized ammonia-N on the juveniles of giant sea perch Lates calcarifer.

Table 2.  Relationship between probit of mortality (Y) and log NH,-N concentration (X)
at various exposure times on the juveniles of giant sea perch Lates calcarifer.

Time elapsed (h) Y=a+bX N r Chi-square
24 Y =-6.186+8.675X 5 0.790 4.683
48 Y =-13.363+15.299X 5 0.842 26.112
72 Y =-16.911+18.633X 5 0.887 53.193
96 | Y =-16.821+18.582X 5 0.902 50.124

2 Coefficient of correlation.
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Fig. 2.  LC,,and their 95% confidence limits of nitrite-N on the juveniles of giant sea perch Lates calcarifer.

Table 3. Percent mortality of giant sea perch Lates calcarifer exposed to different
concentrations of nitrite-N after various time intervals.

Time Nitrite-N (mg/l)

elapsed (h)

30.56 52.34 101.41 146.05 202.94

Mortality(%)

24 0 0 0 45.0 67.5
48 5.0 0 17.5 65.0 85.0
72 12.5 2.5 52.5 82.5 97.5

96 15.0 15.0 75.0 95.0 100.0
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Table 4.

Relationship between probit of mortality (Y) and log nitrite-N concentration (X)

at various exposure times on the juveniles of giant sea perch Lates calcarifer.

Time elapsed (h) Y=a+bX N r Chi-square
24 Y =-11.345+7.187X 4 0.784 7.679
48 Y =-4.123+4.241X 5 0.791 38.436
72 Y =-3.250+4.245X 5 0.885 11.766
96 Y =-4.742+5.418X 5 0.921 11.381

2 Coefficient of correlation.

e EH AR - 45 30.5652.34 - 101.41
B 146.05 mg/l %5 4 fHRIREE-BAORIC BEB AT
1PHE/KETR - 55 R 2HASREFREPEUEEE
BR - (HH 3 K 4 HIBEREEHEAmIEr -
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B 154~ 1140 ~ K> 100 mg/l - BT AER X
EaEB® (Milk fish Channos channos) ‘%' £ 24 /|Ni
K 48 /[N LCso 43 BIES 980 K 675 mg/l» DA BE
HERE HEE - Fre HEH TR - S22
bbbl 5 s - & HERETE IAERSIEE - 22
LEfEFEHER 6.3 mg/l -
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Acute Toxicity of Ammonia and Nitrite to the Giant Sea perch
Lates calcarifer Juveniles

Abstract

Two groups of giant sea perch Lates calcarifer juveniles with average body weight of 5.23+0.33 g and
5.86x0.17 g were exposed to different concentrations of ammonia and nitrite, respectively, by a static renewal
method. The 24-48-72 and 96h LCy, (median lethal concentration) was 1.95+1.59~1.50 and 1.49 mg// for NH;
- N (un-ionized ammonia as nitrogen) and 36.61+29.81+28.18 and 28.08 mg// for ammonia-N (un-ionized plus
ionized ammonia as nitrogen), respectively, in 32.1-33.0%0, pH 7.8 - 8.3 and 24.7 - 26.4°C. The 24-48-72 and
96h LC;, of nitrite - N was 188.0 ~ 141.6 ~ 87.8 and 62.8 mg/!, respectively, in 32.8 - 33.7%., pH 7.9 - 8.2 and
27.2-28.0°C. The safe value of NH;- N~ ammonia - N and nitrite - N was 0.15~ 2.81 and 6.3 mg//, respectively.

Key words: Ammonia, Nitrite, Giant sea perch, Acute toxicity
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