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1 MEEFEE

1.1 BEAT

BAEUELZRS VOREARR) W EK &
STERAESHTREES.
1.2 ¥
1.2.1 #E8 M BT Micropterus salmoides )
3.6~4.2 cm, $£F 0.56 ~ 0. 70 g; B ( Hypophthal-
michthys molitriz &R 4.9~5.8 em, KE0.94~1.32
2 BB Carassins awratus wvar pengze YR 200 ~
300 g; 8k( Siniperca kneri YIKE 100~ 200 g, HHL B
AL, RRAENESR 1A,
1.2.2 REEM W EEMERE Micrococus Iysodeibi-
cus ), PEBHEB A AT R,
1.2.3 RIBEM  NH,C, NaNO, ¥ 20 4347 dli {2
§7. %31 8
1.2.4 SEERE 180 L BN, 12 L BH5E
BEL,
1.2.5 AR BARBPS 24 h BRK, FEK
&%, KB 22~23.5C;pH 7.20~7.35; I8E 7.2~
8.4 mg/L; FALH 30~ 32 mg/L: Bl CaCO, iF B 3058
ER ARSI 82.0~-91.2 me/L F56.1~58.0
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74 o kR 6 %

mg/L; SRR ER A, 1.3.3 IMEEHHEEREN (AKP)UE p- K
1.3 REHE BRI,

131 BHRE HEFETFHLRERE RRHE 134 MESEEEA(ISZ)ME BsTFHREM
EIRE 24 h &R, R 06 h L, EHRUELRE  wik's, mEdERsikRl(E—REARE R
0.1, R EARE. 4 B, I R IOE 5 ) IR sk B s,
F1.3.2 SSEMAES(MHLRE ZENEEL ), gm

B, FafAAREN(E - KREARRE 4 =

&, NSRS RO, FEHE, Sthibailiz, 2.1 BEER(EX1)

1 SHESETUNESR
Table 1 The observated results of main ecological factors in water

fick ;3 pond
L EEF ZH frequently discased SR ARG seldom diseased
ccological faetor W BERR% #iE RIEH HIEER/ % i
measured data supetstandar Tate average easured data superstandar rate average
&/ 29~ 31 - 30.2 2631 - -
wateT temnperilure
TBHR o v 12-16 100 12.2 15~26 61.9 18.2
[ransparency
pH 6.70-8.00 ) 7.23 6.74~8.65 4.8 7.58
BRAme' L 1 DO 3.32-6.12 4.5 4.24 3.61--7.21 32.5 5.09
0D/ (me-L. 1) 12.10~16.3¢ 100 13.20 7.60-12.72 838 11.42
1!
BEE/ (g1 0 480~6.730  96.5 .70 0.07%6-2.620 5.2 0.950
ammonia - N
NH; - N/ (g 171D 0.011~0.926 64.5 0.153 0.001-0.048 242 0.027
Ny - N/ Cmge ') 0.084 ~ 1.594 85.5 0. B40 0.002-0.394  29.0 0.176

» BB A, ARk RSB R N 20— 25 om, HRL 20- 25 em 2 EERHE. Tt is reported that, for a fish pond, the berter water quality
shodld be characterized by its transpareney from 20cm 1o 25em which is used as @ referent standard.

22 HBER 2.2.2 SHFEXEMANEERG
2.2.1 STFEFTRHEREL RS M 85, SR Bt B (1) # AKP f284k, W4 3, #AR R B A 1A
(%2)
®2 ST EHBRENINMHG N 1.0, ORERE
Table 2 LCs, and safe concentration of NH; - N, NOy' — N to M. salmoides and H . molitrix mg*l.”!
NHy - N NO; -N
gl 3 ] gauiE/h — -
sample poiscstied time e 95% n] i E Tei ITe 95 % W2 W
S” 95% ronfidence  safe concentration N 95% confidence  safe cm‘lcfnrtatiinl
24 .99 134.5
‘\fuﬂfoﬁ“ 48 0.9 116.6
o 9% 0.86 0.77-1.03 0.086 2.2 9861301 11.22
% 24 2.47 78.1
H. r;;;ﬁ:rfx 4 1.35 63.2
Yk 1.56 1.34-1.83 0.156 43.2 32.2-57.8 4.32

WHEZ 72 h )RR, AEHEARREN PES RN REEE, AKP K% T # AKP 5 NH, - N

IR, R B AL, R I0E, BRE 8, WA, AT, £R, B NH, - N RER T, 48

96 h EERERB TGS HAGEER, H hhiy AKP EXEHEREK, AR,

RUmse gL, Y =7.582+5.691 [gX (A X, R7=0.9812);
FERE N G NG R v N T 72 h 5 AKP Sk E, RN
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Y=1.608+7.103X — 5.099X*(R* = 0.990 7);

96 h /5 AKP LB E K, R FER.

Y=1.671+0.392X (R*=0.982 2);

120 hJo AKP EREZ TR, HFER.

Y=1.703-0.219X {(R*=0.976 2).

B iR a SLRE, 7 NH, - N RFF 0.18~1.
00 mg/l. B 5B 72 h )5, AKP (B & % i 3 1k,
NH, - N #RE 0.70 mg/L 5 AKP SR 00 G R,

()8 AKP P85k, WE 1, BET 0.05~
$.325 mg/L{NH; - N I, 296 h |5, AKP §
NH; - N ¥REE B2 Hiine 4k, High.

Y=6.265 6+ 11, 908X — 79.49X>(R? = 0. 985
2)e

#91%8,96 h NH, ~ N 0.143 mg/L N AKP 28
s F4H.

%3 WMAKPRELSR

Table 3 The results of C. quraturs AKP

BECEAT/100 ml  Bodansky

gl NH; - N/ {mg .7 1)
exposure time 1] 0.18 0.32 0.5 1.00
48 1.665+0.04 3.447 £ 0, 267 4.519£0.263 6243+ 0.430 7.603 + 0. 6B6
72 1.710+£0.09 2.868+0.231 3.288=0.189 4,136+ 0.247 3.675+0.193
96 - 1.708 £+ 0,042 1.807=0.051 1.902x0.132 2.060+£0.121
120 — 1.669 £ 0,061 1.653+£0.102 1.5730.031 1.481 +0.027
8 r
7 (EP 1Sz WAL, Wk 4, WIFEARMKESSHEE,
6 gyt AR e B R AR S, i I A Ok
5 BB BE B Fh R B 6B O (ul A T T, B 24
4 BT, BRERR S5 0T G LE AR, 48 b & VR IE 40 5 0t MR A 2
3] FRBE, 96 h NH, — N S 0. 56 M 1.00 mg/1, A
’1’ HRELR(P<0.05), 120 h HAREANHREE
S BIZR(P<0.01). 96 h NH, ~ N #&EF 0.56 mg/L &
0 0.1 0.2 0.3 0.4 1Sz TRERIERIE,
NH, N/ {mg » 1'1)

- E1 FFNH, - NREE 96 b Ak IR
Fig. 1 Stepwise regression curve of 5. kneri AKP in 96 h

2.2.3 THBEXNSMIESHRERE ERF
HERIAR T, 8042 48 » AHAR S, e, K2

R4 B LSz AEHR

Table 4 HRespits of C. auratus 1LSZ

pg/ al{ 3%, sterum)

#E/h NH; - N/ (mg- 1"
exposure time 0 0.18 .32 (.56 1.00
48 5.87+0.31 5.5240.29 5.56+£0.37 5.40£0.41 5.41+0.41
96 - 5.20+0.36 5. 140036 4. 75 £0.61 4. 21*0.41
120 - 3.92+0.31 3.90+0.42 3.46 £0.40 3.40=0.28

O LKE; 144 h ERGHEALAETRE,
BB,

B 225 A TR) A 1) ) B P B 0, HL o £ 2 (3 (D)
MHb #eERETH(R 5), FE NO; - N kB m,
¥ MHbY/ Hb B30, EREE41(1.0.2.0 mg/L)1#
HORE, BRI IR 48 h /5 4.0 mg/ L IR
9 MHb/Hb 1 3. 2% F 31.4%, Jxd B4 15 1,

« WS 50 by S 042y 22 SHET T

%t NO, —N #EEF MHb/Hb FIENH SR8, 1
ZEFEERIERER 9 hE NO, -NKRES
MHb/Hb [FEERIFHOE R X R (E 2),

Bk S B, W7 144 b /5, BREHA MHL/Hb
Hos h ZEEEH,

£ NO; — N 48 h X8I R &, MHb/Hb /&
EmERE L0520 my/LIEHEHEERLER,
R HFEHERE, NOy - N 1.82 mg/]. & MHb/Hb
IS 18 A HL A S5 4R o BllIG (8 FIHE, 96 h MIFEE
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B NO, - N IRERHEFRER 0.80 mg/L

0.4 + 48h
« 96h

0.3 1

o | r70 030 ﬁetl_th wr

g

8 0.2 - £=0.986 6

=

=

=0, B185"" 71 1
#=0.987 3

0 1 2 3 4 5
NN/ (g = 171
2 48,96 h AE NO; - N REL¥ MHb/Hb B Z5 1k
Fig.2 Regression curve of NOy — N and MHb/Hb of C. auratus

3 i

()RS BRERHRAR T s e Z 40, Hoh DI,
IFEE. B RS SR EE, HE M RE AR
BT UL TR R W A S ML B RE N T
REST, B ZEE T S kB ARk P, £
WL R RS E N R - KR HEE
RSNk L E KA, BR HERAEMR
RN <R il AP SR Nioh % A

REGUFH, -ERENS TEHNRRER,
H AKP # 18Z ¥R AL 8D R E TR RS,
72 h NH; — N ¥ E 0.70 mg/L 71 96 h 3 0.56 mg/L
451240 AKP F1 LSZ WA F1H;96 b 7 0,143

in 485,96 b mg/L 2% AKP EEHIERE.
®5 MM v AESER
Table 5 The results of Hb and MHD of €. aurmfus
Ab 3Rt (E) /T MENT 0 NOJ — N/ (mg'L"1)
exposure Lime item 1.0 2.0 _ 3,0 4.0
Hb 13,71 0.83 14.0t£1.01 16.25+0.73 13.18+0.91 12.300.80
48 MHb 0.2940.06 0.450.45 1.1740.20 2.3%6+0.0 3.96+0.61
MHb/ 2 Hb 2.1% 3.2% 7.1% 17.9% 30.4%
Hb 12.81£0.59 13.02£0.68 12.84£0,53 11.18£0,87 12.0240.79
96 MHb 0.39:£0.05 0.79+0.20 1.24120.49 2.76+0.47 3.99+£0.37
MHb/ 4 Hh 3.0% 6.1% 9.6% 24.7% 36.2%
b 13.4310.92 13.00 £1.05 11.07+0.81 10.1240.63
144 MHb - 0.97+0.22 2.01+0.37 2.18+0.22 3.51+0.29
ML/ £ Hh 7.2% 15.5% 19.7% 34.6%

(2) IR E P, 052 — 5 R A AR R R MR Mg

I Rm B HE MHD & BEE NO; - NREMARESR |

UM, 48 h NO; - N VEE 1.82 mg/L 196 h ¥REE
0.80 mg/1. ZEHERGHIERHE,

(3)60 £ Ol KE s MEBLEETFRHAEST
AR, FRmt kS EER8. 4 F&E . EHpREN g
AT RRSR R KA, W EE T2 2R
K BRENVFTXMEREARE.

(4) Fr P T3 P 1R 20 5 1L B 0 1 00 1 R
BERHEH MABREFE A FE. WML EE
B, SHEZEFEDREYER, AR EERIHES T
Hep, KRR o sE kR, RN TR, RELRS
E4, Fit, FEKEF=FZANHREARBE
fREER FERERE, '

(HERFRAED TEMEBEREKERTE
PR RS RE, HANETES. OME B

A5 NN, Rk — SRR WY, EWE
AFK, ERERAMER, A SELE
¥ OHHAEAN, AXEHEN0.3~0.5 mg/L
NaCl0, 5~ 10 mg/L, CIO (& CIO, 5%), {24 NH; —~
NO; ~NO; . QBRAZBERETF, A X NO,” %
A IR, 20 mg/L AY Q1 AT 25% ~30% Y
NO; - N, @fLEWHE, 3 NHy BiEFEEM, R
LA 30~ 50 mg/L ATRRE2T 30% #) NH, . A%
A BN, M T AR R R A, A SR
P, BB 3 0 -A SR, TG40 B ORI AT
kK,

$ £ X W

1 Colt1E, IDA Armstong. Nitrogen toxicity 10 crustaceans, ﬁa;h and -
lusks. Inz: L | Allen, E C Kinney (eds}. Procredings of the Bio —~ Engineer-
ing symposinm for Fish Culture, American Fisheries Society and northeast
soiety af conservation engineers. Bethesda, MDD, 1981. 34 ~47
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across the gill epithelia of painbow trout, the role of “ehloride cell 'pro. 5 L EBHESARAEH WHEL RS L. Fadadfim

Fish - Cult, 1982, 44(2) 1126~ 130 #t, 1982, 350354
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1989, 13(3}:207 ~213 555~-557

Toxicity of molecular ammonia & nitrite
to fishes and the control measures

Yu Ruilan  Nie Xiangping Wei Tailli Guo Yehua La Zini
{Key Laboratory of Tropical & Subtropical Fish Breeding & Cultivation,
Pearl River Fisheries Research Institute, Chinese Academy ol Fishery Sciences, Guangzhou 510380)
Feng Zhirong
{ Agricultural Office of Xigiao Town Nanhai City Guangdong Province, Nanhai 528210)

Abstract The investigation on the key ecological factors in the ponds for culturing qualified rare fishes shows that the
frequently disease — caught ponds have higher total ammoniz, molecular ammania and nitrite than the unfrequently disease
— caugth ponds, but have lower dissolved oxygen. We have also tested the impact on fishes. The toxicity of melecular
ammonia makes the vigor of blood serum alkaline phoshpates and lysozyme in goldfish and bigeye manderinfish change,
and the AKP in goldfish begins to decrease after 120 h’s testing while the AKP in bigeye mandarinfish is the same after
96 h's testing. The toxicity of nitrite makes the index of MHb in goldfish increase. Based on the above results, it can be
concluded that lower dissolved oxygen, together with higher molecular ammenia and nitrite will lead to off balance of
metabolic function in fishes and decrease in immunological competence. All these results in highly frequent disease caught
by the qualified rare cultured fishes.

Key words pond, NH; — N, NO; —N, fish diseases, pathogenic factor
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