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B B IwBRSANRANGRESNEE.SHNEKEEN 30°CH LM, EXEE RS
BADZEPNMAEEHENBROIRE.BEOOCEABCNIEAERN 28,07, &
BUERFAaNmE. AERAONRPRERIFLNET.AHAREEARIEASBZHR
Bo MAEERBASES 0.000+0.03 BR/FH, EASHMHMK. BhokhTEHEE
FATIRIEIE P h A IR SR, UM BB 0,16 T /A8, RIFEME PARME
AR RN FEA, L LSMKHE R, SRR T

XEE IUREME.TRNIEARERP.EAEE A

FAMBIEP, BT LW 0 R R A, S R AR IR, DHELS §%
SR T, R AT WMk, WRAEhx et £ (Salmonidae) M-
I, R (Amieiuridae) O B H g R REE UOOIRGER L . HERMENE #&
(Ctenopharyngodon ddsllus C ot V) MBERERI™, X EEFN T HRIENEa
i B BB 36 T

N -

M OE R F ik

IR 19811985 AL AT BP0 HHG Bl EHE TR EAFIAR BT,

1, 2BV EM L RS FHHER T E 252K 10811985 SETE BWH#K, 28
TR T ME 46 B4 b PRy AN RE S RIESE, B Mps(Hemorrhage disease) iy A i3 74
BREXSBOETAENG. BTEMBRARSIERABNE G MG ITHEUFIMEG, HEEH 24.5¢
4.3%, & KN 14,0431 EX, 7 4RRKEM, B 2M°, R 3~4 EXEMRE, HEHhE R
B BiiRE 30 B, WMLEREFHRE, RRAKER KRR &L, FRERIEKREN.
SWE MR AT AR 96 N RBIERFF(LC,), RSN UHBRHANEEFHNSE. FE2H
BATHSREABNEE, EUERAEES BIE S 0.6, 1.0 f1 2.0ppm; ALEEEIS W 4 TSR,
i RO B R IURE , 40 B IR o s Sk 4T B 5 (MHDY™® i Z B (Hb) oo (RBC) B
HBRBRB(AKP) KRR,

2. kASH (NaOCL) beast oy Lk NaOCl hibpTimy 2k, 4% 85 35~
42%. ARARD BNE TBHKEETET, 8 RN 1107, SMKBETHODBREER —
BIeY IS 41, 36 /N B RIE L —E T BTN NaOCl i,

3. REBMBARLEPEMRENKE RKREETRERBUERT, £F 14 0BTAERER
Wi ARIESLBOEA NE, HERE-CRNE, #. BEEN1.6~2.0 R, 8/NEE H66TM?

Wi K. 1988 4F 1 HE4E 12 Ak,
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Bk 2800M°, B A, BE 12,0~86.2 31,414 10,6~17.4 EX. BRiE#EE LI Horiba U-7 0K
BHR eSS LR R . SR TR LU KR R TE,

4. R EEMAFHEHSYHERE NaOCL Z2—HERE N, il iR Xk,
R ERREEMNE RN, TRSFEESRRIUEEBENERLHES,

75 E
—, BRMMTHREAS R, SRR ARG R
EBKRSH

1. Xt 46 4 M LR A MAERHRIRES B 2N 0,000£0,030 Z3/F, WA
R RIITE 0.05 /T T, RNARE,
2. REEPHEERARMREBRKRSEFITE L,

F®1 BARREEEIREKRASHR

Table 1 Summary of parameters of water quality during the texic experiments

i H e {H
RIMC ) 28 5~33.4
pH T.4~T7.7
. img /1) 43.0+6.2
; #(mg/1) 83.7+11.0
’ M E(mg/]) 78.5+4.5
Tk A(mg/) b

* IR TTRRE

2 THEREHESHANSZOLAEORR .
Table 2 The experiment of nitrite-induced methemoglobin in juvenile grass carp
EEmaES
BinsrEE (MHb + Hb)*
PR 0.5ppm 1.0ppm 2.0ppm
NaNG, NaNQ, NaNQ,; 3 B O#H
{ X0,~-N 0.10mg /1) {NO,-N ©.20mp/1) {N0,-N 0.40mg/1)

1.13+0.09 1.88+0.10%* 1.48+0,12%* 0.90+0,2
96/ NFF 5.71+0.40 5.18+£0.70 4.20+0.50 5.95+0.41
(16.5%} (22.0%) (26.3%) (15.3897)

n=14 n=14 n=14 n=5
1.24+0,12 1,481 0.20** 1.97+0,13** 1.00%0.14
192/15R§ 5.6110.6 4.70+0.63 3.8+0.42 5.95£0.40
{18.1%) (23.3%) {34.10%%) (14.38%)

n=14 n=14 n=12 n=5

« MUb——RBmaiy  Bb—hiaBS
o WA E ORI AR HRATE,H BEEEER(P<0.08)



35

IR . BeE: BETINRINEAMORERNR 209

LLis F-1 F 2375 20321

- " [T S -

3. RRBA, ETHKE 30°CH, BRI AN MEEaFE 96 /iy LG, Ji4.62
B/ H, EHEANARRREGEHERAERP (R 2B D, BaniPRHELaES
(MH,) B30 M1k 3, 4 5 b1 0.40 2835/ F+ (NO,-N) 438 96 /Mef A1) 192 /NI, 2Efa 1l
W MH, S5xfBAaMpABEBMEMm (K 0.9~1,038m3) 1.48~1.97), IO ERY
% REME WA SR A 5.95 BB 4.20—3.80), Bl NO,-N 0.10 235/ 7 kb3 96
AR 192 R, Rl ME, g8, 2% NO~N i 0.20 25 /HAN. @R
MH, f##im# H, ¥l 488 . iR EF B R i, i 5 ME,
¥R BRI TE AR 23.0%, 50 1 LML 08 DL 5 %, 5 Ml sy T &
ARFT, ZUHRLFFQHEEA RS M, ¥HiK RN, RBC S5 i i Wi 0
BENERFEEE 3, K 2.3), MH, 385 RBO i1 0, 1 NO~N s k0. 10,
0+20.0.40 B2/ AN SRR, v=4.7-0.0185x,r = 0.8843(& 4),
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Fig. 1 Change of MFh and IIb level
in juvenile grass earp blood af dif fer-
ent concentrations of nitrite
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Fig. 2 Change of AKP(alkaline phosphorie

enzyme) level in juvenile grass earp blood

at different concentrations of nitrite

. FETHBRSK 10.0%0,3
X ERA (g ) 9.021.2
F 0.5 ppmpy NaNO, {LFES R 8.6+0.7
1.0 ppmigg NaNO, 4R SR 8,1+0.8
Fi 2.0 ppmpy NaNO, 4B SR 7.440.8

 BHEREEERT NSRS 4,040,9

FIRE I (n- 14)
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%23 ETERENTEERHBERPEGDFLDE (RBC) HBEFH
Table 3 Change of RBC level in jnvenile grass carp blood at
different eoncentrations of nitrite
M BB/ LA
0.5ppm 1.0ppm 2.0ppm
itgﬂﬁ!‘]‘ﬁ] KaONg NaONg Na-ONz
{(X0,-N 0.1mg/1) (¥0;-N 0,.20mpg/1) (NO,~N 0.40mg/1}
86\ (k) 196.8+29.5 188.5+ 36.4 166.4 +41.5
(n=14) (n=14) (n=14)
192/ Bk} 190.9+30.2 178, 7+ 86,2 168.1£40.5
{n=19) (n=17} (n=14)
. | ’l_
240} — 096 5.0
- e 109 e
% 2208 =
= &
= 200} o
o g
R 18 k-
& ®
2 L
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G'. Il 1 Il L L '
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- e
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B3 EARREIEWNERSERD B4 ETFRBENTHEERIRERSD
AERNEETL MHDb 1 BBC #aR1E

Fig. 4 The relation between MHb and RBC
of juvenile grass carp at the different
concentration of nitrite

Fig.3 Change of erythrocytes (RBC)
numbper in juvenile grass earp at dif-
ferent coneentrafions of nitrite

F4 AERBETHRBZANAEERRERE

Table. 4 The experiment of redox reaction between sodium
hypochlorite and sodium nitrite

RKaXOy{ ppm)
NaOCY( ppm} 0.5ppm 1.0ppm 2.0ppm
{NO;-N 0.10mg/1) ({X0;-N 0.20mg/1) (KON 0.40mg/1)
BHil 0.5395 1.0780 2,1580
Ly 1 1.85 =2.50 =4.90

= KRARHE LR AR RN

XERMHEFUWRAZ AN ELEEREBIEEMLRRNET TR 4. HEK K
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i, PHKESREE 30°CY B, R 32°CRU B, KM AW BK + LRI EH
BRBSF, PHAKBE °CUTHRAGHEE. RERA, B EHRERNLEAN
REMMHHERLHBRHEKX 2~3 .

=, KARWHBREHRENA N

REEE 144, IEEBLEEWTRE=ZASAHEM 1.0ppm 1) NaOCl (§HE
38.0%) Wk ARk TERSERIL IR , KA T FEAF* 5,

£S5 EIMHEREBIARPEAAETFESZHEYNEL
Table 5 Change of hydrochemical factors and phytoplankton

1n three ponds after addition of 1.0 ppm of NaOCl

B = 1 2 3
HOBOKYD 1200.8 867.0 2068.2
i B A R A AT e e e )
Bo BN 3.50+1.0 | 1.8#0.8 | 2.7+0.7 | 2.4%0.3 |3.6320.5 |2.3710.2
ol B 11.242.0 |12.422.5 | 8.321.1 | 9.5x1.9 | 7.4x1.2 |10.5¢2.
R ST 79.5:3.1 |62.8+4.0 |83.051.7 | 78.042.3 |82.5%2.9 | 77.4+1.8
(NETRa | 0.052 "B 0.095 OB 0.050 o
A T) 82,0+3.1
Wi R y
et 46.047.4 |37.2:4.6 | 57.5%6.9 |44.545.6 | 61.9+7.8 |45.729.5

WR 5 &, #H 1.0 ppm ) NaOCl 5, “HAREREFT LT, BHRA EEE
BETRAS, UHRENSRNEEE D, ERMENRR PRI, NEXS (YR
Ayt 65.0 R /I B EYE BV BN, HRERRIERERRZ . M NaOCl
RENBEEYEMAR, EERHRERE 0.15 R/, BDFUR L Wi NaOOCl
ioips 37

PO, OSBRI T B A v S 0

ZEMA NaOCl kil h UMb, SEWBRWRREENY, WX 5 P
YIRS AL L M 1. Oppm § NaOCL, ZEEHKIR 30°CRA L, R IrE YSE 725K 20,0~
26.0%. A7 MEHE 2.0ppm Ay NaOOl j5, HIET 2L 40.0% 55, B RE 5
PEFHENEZD AYIRTE. BPHEAYAESL0ERT/ALESL, A 1.0ppm §
NaOClL, FE-B4N 20.0%, FEHFEPRN 0.0 BR/ANELH, HIETHKBE TR
B LT 20.0%,
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2] W

HREN, S h TRESEL N, TR EafMy B oy (MHEHE,
ERERE 23.0%W, FEHBEEFEANNK., 4B H,) EEPERE85NE E
K, -B VRS H, 44, MBREHRZMLER (Nitrosohemoglobin), i Iff,
W Hy, gl - ASERENS. He #30 MH,, Th:EHEHIE™, BR
ASRE, AERFHAR, BwHAEE, BHYEAPBHIFER (Reovirus) AFE3%
Kk, HZ, REMBEASES, ROMBPEFRBRSAENTRBEN AT ZUHFH
&,

A#E2Bd, BERKAFHLES MH, MHEE%0.9—1.0 %%, SRESMT F
A(MH, +H,) ) 15.0% %%, XFERFAMBPRLER IS EFLE - ERUHRE W
S8, ARPTLES, MUMREER T ME, 4 EZHHL,AEERAR ME, 1%
A, B H, dEREHELS. BR, R KRB H 96 ARk 192 M4 i MH,
AR MBI EIR (1,48 ~1.13=0.3531.97—1.20=0,77), it MH, e % Bl Lm B
Bz K. 96 M4 0.5.2.0(NaNO,) ppm JREH DM 16.5%H %= 26.3%; 192 /)
M 18.1% ¥inE| 34.1%, EZVERETEIREAYN MH, X 2.75 %%, S
A 4 8 76 ) 0 9.7 — Uk, B RTIA)

RETEHR, Ea MH, BRESESDZMATR (ME, +Hy) B 34.1%, HAR
Almendras, J. M. E-C*138 i 3R #%, B\ 5 2 (Chanos Chanos) 76 B4k B2 T RS BRL IR ¥ v b
5, MH, T3k%] 75.72%, T Brown, D. A. and D. J. Mcleay™] YR W #h B
(NO,-N)»200~300 £ 3% /7B, SC88 MH, BiEw kD 3.9 5%, SBAMITED M
60% L k.

4 B K T R SE SRR 2, BRFTSRBRKE H HEfm 0. 5ppre iy NaOCl (A RE 4095),
Bk EFNAREHRILNEERAERE, NaOCl BE—fE g, R Ed iRk
FaBE0, [0 ERAMELED, KEBH TRAMBARERGEDHA RN
R 0.5ppm g NaOOCl R{EX WP REYRWEN, SREARFERAKPEN R
;AR B, FAEBAEFHRNENER. XFERM, aRRBESEEHRKG
BT, MR B T AR S AN Sy R A B M 7T . SmithUNES: FReE R ERRE, AEE
EHER R 3, A A e WERHE R B IES 10 fF, FH, EMBRLshErs
S iy MH, o2 3803 AR ETO Se s, Bk, RANESR & Mg h 28 HE A Rk B o
NeOCl, 5 B R A 4N, [OIBRF RIS, tWiF e X AR i 4R a R 1F
AREATIEE, MERTHRAREBYRNEEH SHFREHETFLHR. By mERRit
HREOAE, CRAKRFHRABEEERFEHANEE, NEB2 B8 . HMEARBED
R IR B rh R g i — ke, R E S BRI 8 0,

TR NaOCl i e p B T8, Mk X EHEMEEPPHKRE ¥ E
30°CHL L, &R 40.0% K NaOCIIR 3% v 2 b T 2R BIR A,
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Na0C1 2% HOC! NaNO, + [0]—>NaNO,

| mc1+ o7
M(NaNQ,) 69.0
M(NaOCly ~ 74.5

BFE—R4T NaNO,, KEKFE—-THTH NeOCICHERIKE, BT ARFEH
ERBEEE FNYR., AR%, HERVERIMEFEEESHRERERL 2~3 fRE
%,

THREAEREDSREY 0.15 BR/AN, NaOCI(EHE N 40.0%) MMMk EE
WAERN 1.0ppm, HEXNEREFEBIHAFGER HZE 36 /M, WEZREER, B
TEESMAES, BRARPERL. IRERLERFEEARAE . BREBFHAK. X
FEANRE HYAR BR-BATHRELAREARN. ZANSANEE KR NF#
5% i, B¥KIRZE 30°CELER, 1. 0ppm f NaOCl BT RFE 20% 2 AW, H 2.0ppm
B NaOCl BEIET-RA K 402K H. MBEG—HFAMTRED AR B 60 &2 5/
FrEL RS, BEHKEE 2.0M 3, i NaOCl1.0ppm FET-HEH WA 15 A% . H 48
FHEZLWLES, BAIME 1-0ppm 1) NaOCl R E(FHE % RXMEH, B
B RGBSR R, IHERENREHBN R ERH. XTHAEMRLEMY
HEE,MGESEFHONEE, BERESHESKXTERAF MR . EEXNEEELRS
BRI EIK

WA AR, e BB 100 B5%/AN, REFEUBAKICa(OH), 1R
6,85 30 A7, R BHEL NaOCL gk thh T EMAR .

BRAFESEOIN—RY R, MKERN., SELESOEKELE BN A,
=4, REBRUEAK I8 57 £ 8 5%, Robert, C. W. et all'"? f Sutierlin, A,
M. et al.*IF{ ] L AL B IE3F K, Msamosa H. C. 1 s S F TR RS 1 38 97 2 9%,
KR ERIOIBE N, BRAMUBELABHERBREE, B KR, MAHEREKSH K
R R REE RN, F KA ENAE.

=0,9262
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TOXICITY OF NITRITE TO GRASS CARP
(CTENOPHARYNGODON IDELLUS) IN
PONDS AND ITS WAY OF PREVENTION

Wang Hongtai and Hu Degao
(Changjiang Fisheries Research Institute)

ABSTRACT Nitrite has been shown to be highly toxic to grass carp. It can in-
duce hemoglobin (Hb) o become methemoglobin (MHb). If methemoglobin is
over 23,09 of total Hb, the grags carp will easily get hemorrhage disease. The ex-
periment shows that 96-h 1.0,, values of NO,~N was 4.62mg /L at the average water
temperature 30°C,especially over 32°C. As the number of methemoglobin increages
in the blood of grags carp, the number of erythrocyte and total hemoglobin gra.
dually decrease. The way t0 remove nitrile-nitrogen from water is by adding so-
dium hypochlorite. When the concentration of NO,-N is over 0.15 mg/L, at first
calcium hydroxide [Ca(OH),] is added before the addition of sodium hypochlorite.

KEYWORDS Nitrite, methemoglobin, sedium hypochlorite, grasgs carp, Cleno-
pharyngodon idellus, toxicity, prevention



