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The toxic effect of ammonia nitrogen and sulfurated hydrogen
on the larvae of Penaeus japonicus
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Abstract ; This paper studied the effect of ammonia nitrogen and sulfurated hydrogen on the larvae of penaeus
Japonicus. The grades were designed by equal space between logarithm, and the median lethal concentration
was computed by Linear Regression. The results showed that ammonia nitrogen and sulfurated hydrogen had a
notable toxic effect on the larvae of penaeus japonicus (F > Fy o), and the mortality rate of larvae increased
significantly with the concentration. The endurance to two toxicants in all larvae stages was different, and the
endurance of the nauplius was better than that of the zoea larvae and less than that of the mysis larvae and
postlarvae. The safety concentration of ammonia nitrogen on the zoea larvae, mysis larvae and postlarvae was
0.295 mg/L, 0.724 mg/L, 1.072 mg /L respectively, and that of sulfurated hydrogen was 0. 043 0 mg/L,
0.055 3 mg/L,0.070 5 mg/L.
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e A BRI ERELSHEEEHNIT MBS A, YR AN E TS5 — e R E
i, & RECTIF SRS EAFIF A B IE T G, et SR, BB & 1 0T, KR T R
Y BE BT, B AT IAE] 6. 248 mg/L, 3 H YA AR T 4. 023 mg/L A, B R IRAF H B K B 5T
T2o Chen™ > SEBT5e4E by, BA N X UF BB HYE/ER, T HAE B MBI X IR A K TS EE .. ME
B ki S B AR T A B TR AT LA T AR A F A XTI AR B B Ve . B, A
FRMBALEN A AN IR & AR R MR IR E . FH, AR TERAMRAE
it F A R 45 B 4h 1A B Z5 VR T, LA o & B o AR B B /KR S et T B2 B4R AR o

U BRI

1.1 Scigptel

ASLEF 2006 4F 4 7 £ 2006 4F 6 H7EZL LTI X ARFRI AT LI AT F B AT R BA 44 R 12
I B EBRP ST, BIRE AR B R TOR 5 158 A — BN Skt SER BT E K
ZUTYE GTUEFITE R B ARG /K , 2L 32,5, pH 3k 8.0, /K vELE 1 K 1B B #E (25 0.5 ) °C, LI HH
AR TS, FRRIRHE BN 40 RN pa B4, 3 S BT UK R BT T
1.2 sele ik
1.2.1 REHEILE

H <X B4R B PE SO He S AT BRI BE R B, & A4 IR R AUk B R S EA R %, B 24 h #iok
— U BRERBEINR | IR, b Sk B RS S R, 8 6 h Kk —IR B EREMNR 3 iR, L
I 7E 500 mL M IEEAR AT, FA— D LR T B BRI E T — K ie b iR, T4kt
W MREARE 4K 100 B, HE& RN LRGN ERR EL K 40 B, B LRMEHIRE3 1
AT .

1.2.2 MEHZE

BT, 8 24 h ERITRIET MAS B, TR HE I E LN EES SR R AR Ex B
AR BAG AR L BB (LCyy ) , FF R TR HZ 2WRE (Cs)

Cs=0.1x96 h LC,,

S FEA(NH, -N, ) fE B E A (NH, - N) H i 58 F 5 pH KB FEREH &, NH, - N, 7
NH, - N, A S E A # TR R

pKa>" =9.24 +0.003 091S +0.032 4(298 - T)

NH, -N_(% ) =100/ (1 + 10 ®<ST-p0 )

AP T FRRAXHRE (T =273 C +t) ,t HFRIEE ;S UK pKa™ " N B EH,

S FEIEACE (H,S) 7E S5 AL S (CH,S) H B T R Ll 55 pH FIZKIRA 56, H,S 7 CH,S
SEAE TR K [H,8](%) =[H"1*/([H")* + [H" Jka, +ka, xka,) 2 :ka, Fl ka, S FIR
FRETHS=H" +HS M HS™ =H" +S"" {yBBE ¥,

1.2.3 Zitsh
SRR 3 I FATHEEE MR I ERR s BT A SR TR B R R 7 2087 (ANOVA)

2 iR

2.1 FRXH ARG B R e

1 BaATRARX BAXUF4 B AL T R Z 0, ToWT 4 AEIELE HFTE] 48 h B A
AEARGE, FRETI RFFLET 48 h, HESHISATE 96 h AARHBIESAG . KRR, BER
BRI BRI T & RIFFAEAE FIRT (0] B3, B AR RISE T R B AT R A E
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Tab.1 Effect of ammonia nitrogen on the mortality rate of P. japonicus larvae
ik HAWE FELH(%) :

7+ (mg/L) 24 h 48 h 72 h 9 h
2.00 0 0 - -

3.16 1 - -

N 5.01 3 15 - -
7.94 16 29 - -

12.59 27 51 - -

19.95 38 90 - -

3.16 3 33 53

5.01 5 13 40 60

7.94 10 18 63 75

z 12.59 23 53 83 100
19.95 75 100 100 100

31.62 100 100 100 100

5.01 7 17 30

7.08 10 23 50

10.00 0 17 30 60

M 14.13 7 30 47 77
19.95 13 40 87 100

28.18 17 90 100 100

39.81 73 100 100 100

7.08 0 7 17 30

10.00 0 10 23 50

14.13 17 30 60

P 19.95 7 30 47 77
28.18 13 40 87 100

39.81 17 . 90 100 100

56.23 73 100 100 100

HFH NJZMP S51FRR B AR TG40 ke SRR AR R,

B3R 2 AT LAE H , BEX A AXT IS HAS0K 24 h (EBFEMR BN BIAR U Z R < T4

R <BREFLHIR < FHF,48 h.72 h 196 h B HEBIEHR BRI N FEE S kb0
[FIEASh 1A, B R PV AR TR O SE K , R BRI BN, EE R BE (F > Foos) o

BHBHEI AR 3T

X2 FEMBEFNEEPDEHFLHERENZERE
Tab.2 Effect of ammonia nitrogen on median lethal concentration and safety concentration of P. japonicus larvae
4k HBIEHKEE (LCsp ) mg/L LEWE(Se)mg/L
rp-t] 24 h 48 h 72 h 96 h NH; - N, NH, -N,,
N 23.44 10.72 - - -
z 15.85 13.18 5.50 2.95 0.295 0.013
M 35.48 17.38 11.75 7.24 0.724 0.033
P 50.12 24.55 16. 60 10.72 0.049

R N.Z M.P 252R B A SRR 4h ik SR eh & SRIFSD IR FIF AR,

2.2 GALEXS B A ERG R R e
3 BT BRSNS A A IR ISR TR . oW Y ARTEL R TR 48 h JFRE DA
BB NERGE, H B RFFEE T 48 b, HEAHASIATE 96 h ARMIESHAR, LREEREN,

H AL SR AT+ I AR T (8] B A 4, B A IR B T3y R BT e o
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Tab.3 Effect of sulfureted hydrogen on the mortality rate of P. japonicus larvae

LTS WA s WT-E(%)

an:t (mg/L) 24 h 48 h 72 h 96 h
0.199 5 0 6 - -

0.316 2 6 11 - -

N 0.501 2 8 21 - -
0.794 3 19 44 -~ -

1.258 9 37 67 - -

1.995 3 51 87 - -

0.199 5 3 4 4 25

0.266 1 4 6 11 30

0.354 8 5 8 16 36

Z 0.473 2 19 28 34 49
0.6310 26 40 45 65

0.841 4 44 60 64 81

1.122 0 71 : 100 100 100

0.199 5 0 8 15 25

0.281 8 0 8 18 27

0.398 1 2 12 20 40

M 0.562 3 5 15 37 45
0.794 3 8 18 52 58

1.1220 27 43 68 70

1.584 9 38 75 82 85

0. 1995 0 2 5 7

0.290 1 0 7 13 15

0.4217 3 10 18 33

P 0.613 1 5 15 27 43
0.8913 17 27 35 53

1.2957 22 38 47 72

1.883 6 48 67 78 91

FE:RF N.ZM.P A JIRR B A IR ZR D SEFSI AT o

HR 4 T LI I AL S B AXER& 401K 24 h #148 h H‘Jifééi%%‘ifi“}}\d\éﬂjtm?ﬁtj@%%@%
< ToAThIR <BREFLHHA < £FEF,72 b F196 h B AL BOIEH IR I EE SRS R B BEHH A,
Xt F RIS, A VR T (R A SE I, L BOEHR B W, HZF B (F>Foe) o

x4 mUSHBAERINFERDEHEBRREMRERE

Tab.4 Effect of sulfureted hydrogen on median lethal concentration and safety concentration of P. japonicus larvae

Zhik LEIEHRE (LCsy ) mg/L F LW (Sc) mg/L
438 24 h 48 h 72h 96 h CH,S H,S
N 1.952 4 0.856 6 - - - -
z 0.897 6 0.748 8 0.664 1 0.429 9 0.0430 0.003 2
M 1.997 2 1.307 1 0.718 1 0.552'5 0.055 3 0.004 4
P 2.135 6 1.513 9 1.125 1 0.704 9 0.070 5 0.005 6

TE: R N.ZM.P 3RIZ0R HAXTUF TR T4E SRR REF LR FIFAR

3 e

3.1 FEX HAFEF 4R 5B EAE
FAEM IR HEMRY) , Q=X SRR FEE LRSI Y PR 5 & BA YL 0 R A T4, FE K Ak
B TR (NH, ") FAEE F&(NH,) AIESTEE, R IEE T KRB v A 6, A BORB IR E T,
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e B, MBBH BN, AMRERER, BEIRERENF S, AR 4S8
RIPBIEN, W HESRAKE T, FEFFER AT, SHEFRT-RUERTFEH . B0, BN
R SEAWEMTENEEEMRE, FEHIERWD 3R R 5T T RERREE BRI KT
5 I P e e Y A T T TR A o

ARSEIEERIE TR, A F B M B RN T ZEARR, FRLIE 24 b BR300 A /NETR
WK R FORSIA  TC T 4R BRAF S ACRIAFAT ,48 h.72 h 1 96 h B A S50 ok B 39 R B M B 4h 1 14
ARREBEH R, TR G058, B 240 HF 4 4 A 320K 40 1 B AR 4 A B 707, st & A
FITH Z MR TR . X 5ASLIOEE R BA — B0, IS BRA I 18, FEE MENES R BN E &N
T 32 MR, 5350, AR SEIR P T A AR F ARG 24 h (2 BBEHRE 4351k 23.44 mg/L 1 15.85 mg/L,
48 h HEBFEHREE 4350 10.72 mg/L F1 13. 18 mg/L, 1EF Ny, H AT ERTC 45 444 X & A HY id 52 1
BT RORGAE, Z BT LATE 48 h BHEBOEH B RE T 2R, FERF NS 48 h 8F, BT KEH 4
B A7 R BN, TAS A5 B 0], SRR e 55, M B A B FET, BE ™ 8, AR AR
K55 EXTEF R R BB TS . VR HEM , TC55 Sh it S R 32 B 5 ] B 2 5 o R G 5 4 A fRT R
BE, HRERE O FRRG K, Rt h RS2,

3.2 BRALEXT H ARSIk R

BUEER TERAIYERELET, BRENESHT N, TEAET LS FRRMRALS
(H,S) BEMR (HS") BB T (S”) SMIESTEE, R P S MR SRS AT E S RS+ 1
AR, BRI S, R SR ER, AT R L B HIER . ASRERER, BLEx B A
XTHF4 AR B B 0 5 BR R I A e e a3, BEE B AL SR I FHES , B A KT IR & B4 A FE - %
B a0, T A BALEWRE T, i h it BAIE K, S ASE T R E A B e, BRTE LA
Xt H A XTER SR B R R DR M o ROE . AR ST oTds i IR A R B E B Ak SR B i T
FIh RO Al FFEC  FET- R BT . X S ARSI S R A B, B BN S B AL Sk B I h
A 4 2 TE AR

HF 4 LB L, B SN B AR A4 24 h F148 h 2B SR /NI KAR U TR 44
<A 4R <BEIFSIAR < f74F,72 h 196 h B K BUBEIR B 1R IR RE & 4 IR B9 75 25 R B B IR
X5 A 2B B AN H AT RS AR R 45 SR — B, BI R 4h AR B A K SRS i I BB 55 BT B o
3.3 KAMBALEXT H AT ISR B L

FEMBALAN B AR EA B . BAFEAKER T B FE(NH, ") e T2 (NH, ) 3
MBI , ISR AT A FRRARBLE (H,S) FREMR (HS") MR T-(S*) EMIE AT,
BEAARRASNEERIETHEETRSEANETERESFEARNS TRRNRIE. FibhE
Wi BN K AR FEMAS TR NRAEIENS I, ALH P4 FRARX B ASTIR SR 4
WRAT SRR AT B Z 2B 4351 0. 013 mg/L.0. 033 mg/L 1 0. 049 mg/L, 5+ FHifb S %t & #A 40 Pk iy
LAY PESY B4 0.003 20 mg/L 0. 004 4 mg/L #10.005 6 mg/L, HERAMBIMAANBEEIERATUE
H, A EE/ N TRAE, EHE MBS,

BARASIAET R ESZ pH BHEEE, FBREY Y pH /AT 7, EELIEHNETF
&, % pH AT 11 B JLPER A T4 2 pH /NT S B, Bifb 5 99% W4 FRERATFETE, % pH K F 9 B,
BLER 99% B SRR, F b, 7E MWK RIS ARET, B2 B pH R B F Lt B 50 45 I F 1R 48
AT BTN E B R FBAL SR E AR TEE TR FRALE, K53 BB 113 B AT dF4h i %2
DU BEREKT . BEAh, B Xt iR4h ik — AL TS R BT, T R i ST AR h ik R F e, B 5
ZEEYREATSEIET . Fi, RIEA LI G B RS B, 78 B AT UFE 150 4] A9 7K S5 Wi 7 T8 57
BB TEMS TRALES IR B R RS AR B 2 2R E 2 N,
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BRAMBACERIMER T H S B PA I RIL RT5RY) W T H T & BB Bigm, Xt
IMERFHERERGE . ALBRESRER T AAMBAEX B A ML R B . ZAXN
H AT SR 20R & A B IF S AR FAT SR R 22 2 ¥R BE 4331 4 0. 295 mg/L.0. 724 mg/L.1. 072 mg/L; Bifb &
Xt H AT ARG A ARAF L) R FNFEF B9 2 2 W BE 20 52 0. 043 0 mg/L.0.055 3 mg/L.0.070 5 mg/L,

HAXHF & 2 o B TKIEE R, 55 FEORE JE6E S S RSEF I 0, 7 £ B AT
WEFAEYE, Fit, FHLBRTERRHRER, RERBIRRBNA Y . 1o, X EFLh &
058 R STARA B, T3 e 2 RS R BRI RE S0 55 o BT LA, B 300 ) A0 K B M Y A, K A
B R R B AL SR B R e L2 W BRI Z .
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