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1 AR

ALREEREHRT. ERAZANFEGE, FUFSH EATHEKI0 42 cm, frHEZE]L 03 cm,
FEEE 21, 08g FRAEE6. 19g. 1K A F . G H BERENK  SRERYAKEN L . GREGAT R
WBHA Floy TAG #1 MFG 28] & BB F AR, LAE7E L1 FF G500 45 SR B8 0 47 4 i B R i dr
E MBS REA %0 ZRBRER LB, AR HBEKE M Mettler PC 8000 KR PEAKE AR ARMNE
ik . BEARERKBEARNARKEGGRER AL N SGR=%5LX 100%.Yr HEERMHE
B.Y AAHGHMER. Tt hTRRE.

LRN19924E9 H17THFER-9R 290 R T 13 R LR B /KB 100L 24 L H 14 4364 . F 5000
mg/L B EERAHAARSEME AR SAEBFE SR F140.042 mg/L.0. 081 mg/L.0. 188
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mg/L,0. 240 mg/L.0. 306 mg/L #10. 414 mg/L . HAEAE20R A H KB H20C . pH{E H7.55£0. 1(n=
144) B HWE &KEH pHOKRMER & & FEY RF K FEEs NH -NRE,

PR B F R R R ARG pHL R P R SRR R AR Y R TR EANE
5}$=l+arelogl(0}§)Ka_pH)%[Whitfield.1974:/4.\itiqﬂ PKa 3y NH; o8 % ¥ $0% $0. 3 % 18/ 20 C B
PKa=9.4,

HPRETRER FUFSHEHEL B ERERMEE K, URIESE P EEES mg/L UL,

2 #HE

LTRERY BEANEL TR EREEEZAFETFEIRARTMAR RD MARIPEL, EHTE
TEER FALKBRAR . EARFERFREBSEABRMNE KRR FHTHFEST . HHER WEDIE
R TR BN EAERRARMEH (P<O0.0D),

*1 FEFEFHRHERELER

Table 1 Comparison of average instantaneous growth rate of grass carp

TR A HRNEA B K EWFEEKE
#H o3 BE ¥ Ilfﬂ-JEEi S}fi@%Ei (SGR) NH;—N
¥RHE SD(g) PRAERE SD(g) mg/L
1 21 21.4616 26.48+7.7 1. 489 0. 042
2 20 22.214+5.5 26.67+6.7 1. 385 0. 081
3 23 19.9x6.1 24.45+7.86 1. 447 0.188
4 21 22.8%6.9 27.92%8.7 1.422 0.240
5 22 20.06%6. 4 23.67£7.7 1. 165 0. 306
6 23 21.39+6.9 25.18+9.0 1. 107 0.414
®2 WMELEBIER B (Tukey %)
Table 2 Matrix of pair-wise comparison probabilities (Tukey method)
#H A 1 2 3. 4 5 6
1 1. 000
2 0.710 1. 600
3 0. 986 0. 954 1. 000
4 0. 908 0. 996 0.999 1. 000
5 0. 000° 0.036° 0. 000° 0. 002° 1. 000
6 0. 000P 0. 003 0. 000° 0. 000° 0.946 1. 000

it:a: P<C0.05 b:P<C0. 01

WS RTUEL FHFE SR NH0.042-0. 240 mg/L Z M1 —1AZ DN, HERNEKERE
BB 25,0.306 mg/L 0. 414 mg/L EWFRERAGHMP EAR KRB THBXH HIES FEIK
BE/NTF0. 240 mg/L (F0. 240 mg/L)BY HA K F0. 240 mg/L EHFRIKE W FAZ A0 Bt E K K
HBEMNERP<O0.05) . HIL . 4 EETFERE 0. 210 mg/L LA LT 0. 4148F, 3R K H10. 42 em B H
ERFEAEHBHEEEWH AEFERITUEN  ARANES FEREE AL KMER,
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46 mg/LIFIHZM&HE H,19790, A ARk Z 19861
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590. 469 mg/L,2.62 cm B 41, 325 mg/L,7. 07 cm
Ef1.386 mg/L HIie4S MARLBI K g REf A%
MEE B AT EE FEERERE RN TS
WHE HE0.05—0. 1 mg/L ¥AWFRMEGKBHFH,
1989 H I BV BEL —RYEEFEI AR FE.
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AELRERD R EEETEKE N0 240 mg/L
PLAET, 1A B f (5 4€10. 412=1. 03 e U £ K H E
THREW. HEITHEE A (&M T EHEZ 7R

SGR (%)
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Fig. 1

concentrations on grass carp growth
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The effect of un-ionized ammonia
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WM.

RMERERBESS. A TFRKE. pH FHW, EXTESERATHEFRERN - KE.WEFHERE
B NHERTEA T2 BE. FE HEXGEAMR KE LA HEAS FETFTEELAILYRYES
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AXARTERER QX FHERFAHTLAALTTAE AR EZTERL R AKN,

2 £ X M

(1]
(2]
(3]

KB THE 1989 PE MBI EF S BHELR . (50

FKKE. 1986 B E ) 2L 2 &M, K EEHFEHR1001)32-38.

BRI EEW 1979, X F X BEEEEH PR T TIRKEL. (311,

(4]

(5]

(6]

7]

Chen, J. -C. and Y. -Z.. Kou. 1992. Effects of ammonia on growth and molting of penaeus japonicus juveniles.
Aquaculture, 104:249-260.

Colt, J. E. and D. A. Armstrong. 1981. Nitrogen toxicity to crustaceans. fish and molluses. In:L. J. Allen and E.
C. Kinney(editors). Proccedings of the Bio-Engineering Svmposium for Fish Culture. American Fisheries Society and
Northeast Society of conservation engineers. Bethesda. MD. pp 34-47.

Robinette. H. R., 1976. Effect of selected sublethel levels of ammonia on the growth of channel catfish. Prog. Fish-
Cult., 38:26-29.

Whitfield, M., 1974. The hydrolvsis of ammonium ions in seawater a theoretical study. J. A%ar. Biol. Assoc., 541565

-580.



