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A Study on the Acute Toxicity of Ammonia to Fishes
in Low Temperature
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Abstract This paper investigates the acute toxicity of ammonia to several mainly
fishes such as hybrid common carp, silver carp, bighead carp, grass carp and
others for pond culture in the north at present under conditions of low tempera-
ture of 2~10 C in tanks. The results show that the acute toxicity of ammonia
to fishes increases with the rising water temperature. The endurance to ammonia
to toxcity is silver carp <{ mirror carp < grass carp < bighead carp. Suppose
that both ammonia and ammonium have toxicity to fishes and the toxicity accords
with redoubling, the toxicity of ammonia is 70~80 times to that of ammonium.
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XTEMNAXNFEURENCEHATIREHRY, BAXTEH TESREE—
B T RN GRFHNARBERREA, FXRANEERR T AN FHTRE
K. KM ARV ERAERS (1970 #Hill: KT 5 CHENBHATRIEART 5 CH
BERE. GEER, ERTEBLERERBRTHELT, K=FHEARETRANFHET
REAZIANERZ —, HIHEIEYMERL T ETEXBRIER. B4, 8
£, ESANETRETHARXHREN? KB TESAANEREREHER? &
EW EREE, EEARRTEFRASAERBTXILFHEEAE (G, &, #.
Ef) HanEH

1 #MR5RZ%

1.1 XBAE

LWBMATFZRYTKE, REREZFOKTEMH. KAXERNLHHBEXERHF
WOAHEEMARN. BTHRELHTE, RESNMERENME, EEAREHER=X
PAEFFIEE. KRABHMMBINER]

21 XRASNK
% ki /em KE/g
3 10. 78 4 0. 84 19.77 £ 2.23
(8.8~ 11.5) (12.2 ~ 24.6)
" 10. 38 % 0. 67 20.32 4 3.68
(9.0 ~12.1) (13.4 ~ 29.8)
" A 11.73 £ 0. 99 30.54 + 7. 66
(9.8~ 14.4) (20.0 ~ 51.3)
* #® 13.04 + 1.81 70. 46 & 26.9

(8.7~ 16.5) (20.3~139.1)

1.2 BEOL5%®

LRASH4m® H8m' PHTBKTAME, NERABBLEMER, REYATHRXK
FH B £ R AR SR A

TRAKUKEANEK, HTERBNEAE CREM. FXISEEENT
0.1 mg/L.

1.3 XWHZE
1.3.1 FRXE
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FR 7K A8 B ) R OVR BE X 3R] BE 9 0. 60 I AL BB WA S (pHB. 5 & pHY.5).
ABBAE SR, Rl 24 h 2WATHBRBERE S L VWAFRORRARE.
1.3.2 EX&®R

ETRRBENER L, SREFTESLEANXARL, BEE oH KB AFIZ AR
BEEMWE GREXBEEY 0.075), #MtARAENAR, HITHRRHNKRE
Fl. SEBERE 2 om’. K5EEHMEITRESE eH, 3/ NaOH BB X H,S0, &
B pH HA G ER. B8—RIVAHENHRREARA, FHite RWE, TREH 24,
BR6hRTERGFHEAR. ARRBAEKNBERESE pH RFARAH Tlm
{E[G]'

RBaAE. % FaRkEE, RWpH. 0 RIIBAEAE, SMK7 B, &%
RBMYEEEHA 10 B

BB RIE R L FE (FE8.0~10. 3 mg/L 2 fA); pH HRB K F 0.1 &, BI AR,
BRI ZRBAETHLEFEL, BLAMAK—BE20g UL, FFUARIRA 20g U
LoaFENREM R ABTaMARER, REAFUEK, BRRR™HBH#ETA
AER, FU, §-RIINEBEREMEXEERY, BABRIER.

2 XBEREWR

2.1 TLmESRLRE

KB FEEERIIT X 2.

RARMEBLZLRENZRAR, 45HETRLEE E2). AEBHRET
B, a1 BEERAR 2 IBHREN1.0~2.91F, FH2. 415 FrEBHE “E
LWE” RELZE, FEEAIBHEZRXRRBE. SRAFXZE, RITAAMAR 1K
RHMEEBRARE, FaXHFREL. ARN2HHAKE, S2REREE, LHEE
AUMERNRERLEWERKNS %,

2.2 EEXNEHENER

#FE—pH ZF P AREBE TMH 24 hTLm 5 48 hTLm I8, FTUFH, EAKEHK
HRATHEBEERBUEER, INES5EEpHS. s WBEEBEHD. AHEFHEY
BB BAEF, U pHI. 5 RFIFKEN 3. 5~5. 6 CHEEA AN IHXHEMNAHEA
HEHE, ZEKEBY2~10 CHERAN, NMARBERFEME K. X5 Brown FILMRKH
BRA—B A AKIE 3 CRIER FREX A LCRELA N 10 Cray—EM. fbR
RAESTFREKETE, TRIALEFNELFER, EEALEERERE, FURMERUE
BREHEY, XTHERRMNSBHERERR-BHFEE.

2.3 FRAMKGHEANWEES
BB IR B &% pH BYAY 24 hTLm HA A, M EHIUEBEAHZRIRBRE,
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M ZR B EREL. B pHS. 5. KBN6.1~6.5 CHI 24 hTLm {§, 7]
RAK B HED i it S BB Bt /DB K BT
<P < F <R <
(68.1) (79.1) (84.5) (93.6) (98.6)
(FEESFHBEFR 24 hTLm) AP EERAMYWH IS RS MER I EERE. BETE
15 A

%2 FEpHEKMNEEK TLm NH,—N mg/L
U E pH & i & 2¢h 48 h RLWE LMK
C TLm & TLm {& 1 20
7.5 0.3~ 3.7 230 — — -
7.5 6.6~ 9.5 215 190 44 19
8.0 0.5~ 4.4 143 110 20 11
8.5 2.0~2.7 72. 4 62.1 14 6.2
3 6.1~86.5 68. 1 61.7 15 6.2
8.9~9.5 41.3 41.3 12 4.1
9.5 0.3~2.0 9.9 5.7 0.57 0.57
3.7~5.6 10.1 9.4 2.4 0.94
8.1~9.1 9.3 7.9 1.7 0.79
8.5 2.1~ 2.7 105 91.0 20 9.1
= 6.1 ~6.5 98.6 — — —
9.0 0.8~1.6 53.3 44.0 9.0 4.4
£ 4. 8.5 6.1~6.5 79.1 72.6 18.3 7.3
8.0 0.8~1.6 46.8 — — —
8- | 8.5 2.0~2.7 90. 5 88. 8 26 8.9
6.1 ~6.5 93.6 85.7 22 8.6
7.5 6.6 ~ 9.5 242 221 55 22
8.0 0.5~ 4.4 — 128 — 13
8.5 2.0~ 2.7 104 97. 4 26 9.7
ES 6.1~ 6.5 84.5 77.5 20 7.8
8.9~19.5 63.1 61.6 18 6.2
9.5 0.2~2.0 18.2 14.0 2.5 1.4
3.7~5.6 8.2(7) 7.6 2.0 0.8
8.1~9.1 9.5 8.6 2.1 0.9

D ZEREERUTAXIHE

 0.3x48 hTLm
KERE D = G T m/48 hTLm)?

FLAME (2) =48 hTLm X 0.1
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2.4 BFESERTFENBERAE

ATHRETFE (B SEFTFENEYE, AAESFESSENERXARMVAH
BRI TLn APMEFE (B S5EEFEANSE. HHEMBERKBRE PHE.

RIFHT WL Tlm HHFATHEMNER, BAMNRKERZE 6 CHIEMNEE,
pHY.5 MFAKBRK 3. 7~5.6 CREAS8.1~9.1 CRRANWHALKE, 2P HEBF
AE5EBFEEHFHME ARPFRETUEY, FEEETFESRFIAREY, £
NABEPNEBFEAERALHAY.

R BRTLn EAHNERNFRERTFE 8

24 hTLm 48 hTLm
Fhk pH ApL AL Ar AL

7.5 1.1 214 0. 94 189
] 8.5 2.82 65.3 2.56 59

9.5 2.98 6.7 2. 64 6.0

7.5 1.2 241 1.1 220
e 8.5 3.5 81 3.21 74.3
9.5 2.75 8.1 2.51 5.6

. Ap, — ERFESE me/Ls
AL — B TFREBE () mg/L

BERTESFERETEANAYNASE, HH, REFHTFESREMFERX AN
TLm Xz, TR (%) SREMFERMAN TLnEly, IREFE B 5
FHFENKSBEEAFSNAIERER, WERBARBAEHMOEYHEENHERT, T
AL RAL :

ANH3—N ANHA-N
x y
AF Avu—n K A« FHHBE Tl HHEEFERBEFENESR. B ERNELTH
RMTELTER

A, = 2 = A
BP A, -~ 5 Awe,-n BIFFEHRXR. RE— R I A, v — Awu, v BB AT RUR EAZSR
HWELTR. HERMBEN N 2, HERN (— %) RUEIARE = B y (6. ¥R 3 HH
BEEEHLE AT H
B, 24hTLm Aw = 3.21 —9.54 X 107 Ay -x
n=3 r=—0.98
B, 48hTLm Ay n = 2.88 —9.89 X 107° Ay -n
n=3 r=—0.97
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F#, 2¢hTLm Aw, ~ = 3.35— 7.92 X 107 Ay, -n

n=3 r=—10.80

8, 48 hTLm Awu,_n=3.05 — 7.81 X 107 Aw,-n
n=3 r=—10.80

M PR BREM S FEAMFAN Tl 5 EF FEEMAFAN TLm HA KA
(B FESESFE TLm W), AN 101~105, XfFHN 128. XJUHEENR,
BFE (B MathEE, &, FFENEHTFEREXRNYREBT FEFEN 1/101~
1/105, XtEENK 1/128.

MEBE R H, TRARpHEH I MRHAREEE—KRHEL L, WRZ R
pHY.5 &¥|H, pH A FC RN AL FBEAEAAEWHER, X— AW TRALFF SR
RIEBREAMEAG. 85 pHT.5 5 8.5 WARERES T, KEHABIMEFE TLn 53
BTFE TLm MHLES R . X8R 86 580 (F¥K83), XFFEEH 70 569 (FH¥H
70).

BRATARE— BN, HEIARKRBHEIER, EEEE LS TR
EEL HFAAMNXTETFEZEAR, HEEXKAREF FETHEN 1/80~1/70 L
w, TR B ATER.

2.5 AXAERERTHERETHXR

FEELFTBREE FRERMECO, JIRACHEERM 27 ESANFUERER
EEEFRE? REFRBRERSEEHEFERLAENLGRMT. ESRAHERRS
B EYRMARBRLARMIATHER. FEHEAAUTILL:

D) BESREY, EHRBXBEBKFESANERARLHE 2mg/L T, RED
BORMRET XD 4~6 mg/L, HWEBMEXLEEUT, FHXRFEASAHOBLH G
A 80 LA E (RIERMAE 90%), MK, HAFEBLRMATHBRELM, K
FRESAITRIFFERAUBFIRFE.

Q) RELAEFHERBREEHMEZLEE, HpH K8 0~8.5 K, XN 11~4.1
mg/L, X £ 8K 13~6.2 mg/L, FHRBHTWZE N A MEM. T A#ILAR, £XE
BB ATE (FHESEE), FMNENRET. TR, FREEEFEHN.

3) ESAERBBENBER/D, FEAMRAKNBLR, HAKBLEMK, HE—F
HALKBEROAR, IAEASENHFEHRARLESER.

HULER, BLMEREYHEANTE, RBEENERE, EXERT, BASX
R A £ IS BB .

O Mm% EREXBELfARAREERN LHFRLAXETRERITEXE, 1991
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3 MG

LKA 2~10 CHf, EXMANIUEFHEREREREK.
ARFMERNAMENIAEBENTHZRAORE, KN ATHZEHBTFHN

B<HE<FHFEH

BEPHERTFESETE (B Ma¥yEHE, FEFENEHERYIRETFE
(%) FEHEM 70~80 5.
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