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W E.xHF 8 Paralichthys olivaceus) B B X, R AR B Foit R 37 B o B Sim il Fo sl 4t o 0 3 3 2 5540k
RRITHE, AR RTAREIGAMKRERIR LRGP EH M H 2.32X10' CFU/ml
F2.89 X 10° CFU/ml( R #), BMasm i £ 8% 3.0 X 102 ml~"H2 2.0 X 10° ml "' (GR3F), sk om0 43 %
2.0X10ml '3 0X 100 mlT N (B I), AR RELERPH SR H0.032 mg/(L-d)#7.59 mg/(L
«d)(BiF), TANEERACREDF K 0.259 #28.0 mg/(L-d). RMIFELREFEGAMRE Fhsmi], 22
Mfa il Aoskng il F XA F 0% 1.38%X10° CFU/m1L3.5%X10° #3.5x10° ml !, A B sk  ioik & 5

A 0.712 #1.56 mg/(L.-d).
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J1, S BIBRACE d, ST A% SR HE A 95 B By H B,
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K, R ER ARG, AR EEM b
MR HRE. FXRPMUEPEE R
MPIRE B XWE, FXFERTAREEAER
MY BRI ESE. AR R E R,
HMFEN MBI BT B ( Paralichthys o-
Livaceus ) MR OB B B IS RO T B b

1 HEFAE
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W B M 2000 - 07 - 26
{ERMN: BEAK(1963 - ), &0, KBRS R B ER, A AT RK
4 WS MBI

FRBAKERESHAMS, KK 7~13
em, R E 4-8 g. BAREHXERSE, £,
3, 2 30,pH 8.0~8.1, YHBRAHAMY. HH
hERFRALRSHEN.

1.2 ¥R

BUHIHE 7 60 cm X 24 cm X 40 cm B7KHK 6 4,
FRkEH L BH2 MKKFHEN 1 67 4,
1P~ KA A HA SRR, ERBEE
B 60~70 mm KERA (R 6~10 mm), BRA LK
60 BEFER, B L#E 50 ~60 mm £¥AKBNR T
HYF, HPBROHHRET A, 268 —BY
BENKE, SARTHVER BISETEYE
EERAES, FEAE, #REARRESAEHD
WEWR, FRPERTH ZTEHN 70~80 B/
m, BARE IR SWMAFRGEHENSL2)T,
GEE R 15 d, ERBFERE N 30 d.

1.3 SR EANNEBERLERANE

EHRBALE, MEFERD R PEURE#TH
WP ERHLERYNE,
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20 ml ¥4 + 180 ml NaCl LBIA(H R E N
30 g/L) + BB Tween HHW(1%)1, % 30 min
B, HTHEERNE., REEEAPC P wik
HMAMAMPN 3 BEC BRB IS HHEREEN
30 g/L B NaCl AL SIS 1 . 114,

SEALEE 10 m! ¥WH + 500 ml BHEA +
30 g/L NaCl A LIERE ] (BRE N REB¥E 56
mg/L) + 3] NaClO; (£ EE 10 mmol/L)Y, K
K NO,” - N AR ENnTE,

TR EAER, 10 ml P EE+ 500 ml pol.- L
K+ HEMEH 30 g/L NaCl LI RED (BE
N BRBRHEE 5~ 6 me/L) + 57 47 HEHR
(ATU) (B R B EE 10 mg/L )5, Bk NO,~
-N BREREMBEAITE. ATU M NaClO, R
SRRMMWEMEHRS S, RARSET
BR¥ i 100 m] MEWH NO,” - N FREE, T8
+2) CRETHEH 24 LG, HP 1P URTFRRE
BEAR B M MEHER NO,” - N HEWE,
NO,” -N BRZ Rt kmz,

M ERTEAL.

a=ACV/{(V 1)

Forbe o — VR I 23 0 TE 305 88 44 T 4 [ g/ (L
h) 2 mg/(L-d), BN, 88 ERH];

AC—KPH NO,” - N MRS A HERE
% (mg/L};

V—Ui E BT ACR R, ieaboh 0.500 Ls

V' —RBUEEL);

T—ERBtHh B d),

1.4 FRAHSEERYERHRE

T 5 KR, BB A Tween B,
&YW 30 min BETHEER(EE),

B2 400 ml &, A FRE M B 30 g/ml NaCl
WALBAET . T RWMEA, WEmtER(FEY
). MEERTHAR b =aC/ 1

o oK REME N TR R R ER mg/ (L
d)1;

AC—KFH NO,” - N WEHIB R RE RS
#(mg/L);

t—ERRE](d).
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AL REEUIR W E] dh 2R R K, KR A AR
WRHF,30 d FHINE 88%, 5% .6° W EMPH
PSR EREAKE T REDNER $1
HERE, REREMRAK, KREREE, FW¥E

" KBE, 30 d PHME Y%, AR LR
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1 kAP hREAERE
Table 1 The numbers of heterotrophic bacteria in water and
sand 10* CFU/ml

am KBS Tank no.
Date 1% 2% 3* 44 s* 6*
05-08 4.45 3.60 3.74 550 1.12 2.30
05-12 2,18 2,12 2.52 2.34 1.66 1.28
Kb 05-19 1.12 0.96 1.17
Water 0526 2.22 2.52 0.74
05-31 0.83 0.72
06— 03 0.77 1.47
05-13 240 108
05-22 159 163
05- 26 600 727
05- 31 103 244
06— 03 239 111

B 5% 6% M, @B R, EW. Ponds 5¥ and 6% are

controls without send.

i

APERALSE, B KEPAH NI, -N#
NO;, " -N¥MEE1 mg/L T, —B7E 0.2 mg/L
ZH. WNR1PAEN, 1* ~ 4 AMER L R
EBEAKFERG 2 M HER, X RSETIRN
B, RURRBFLRERE, THENH DA
HEFNG BBV BN BRSO E DR
YR EE O EAL R, 3 R R KB L, BTk
PREFWERDS, 5 6 AT BRREHRR T
BTeeE R, LW RS, AR AL TR —-HR
8, s*.6FKWPEINYNH R ED LY
WIER, FRYMEst T E—SE, KRS,

2.3 kiR ERSE SRS AN B i

Y REAMRBRALE, KPR E TR R
HEEENE 2, WNR2TEH, 6 K P EBR
SRR A B L b R 1 MR 2
B, 2F 4" WybR L ISR TN AR A i L o
AR R 2 N ERE, O B 1 S
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K, XBHPLEBAEREEEDBPBT, N
BN ZE K AT

YHEHRERFHRR LT FLRENER
WRPHBE AR E RS 2 - HREC, XURE
ATEHMIET LB . MR 5 7] L 4T
K, HEEEFHEE EEFEFERNER
A, K NH,* - N REEEERR T EHRRA
WA E . SR, 2% 4* Wkd NHY - N
R 0.15 mg/L VT, W EAEREE
B9 2 £ HERE B N, T KA Bt B o EAL

e FEALR NO, ™ .

YRR BB IS AT g K NO, T -
NEFEHEME, SN, 27 4" 8K+ NO,” -N
AEEFERET 0, RTURLERTHHRAEK
R LARADE NO, ™ EALR NO, ™, T 6% K
FHRRHE. HRABEREART 2 4%, E
BT RERY, NH, " #HINO,” REERKEATAE —
ENRE, BN, 5" 6" EHE o KEERLER 7
me/L A, TRBESSEAH 1.1 #11.9 mg/L,

®2 kP RIEWR. AR R

Table 2 The numbers of nitrite and nitrate bacteria in water and sand mL~'{MPN)

g H#A Date

Bacterium Pui’fm' 05-19 05— 26 05 - 31 06 - 03
specics A Water P9 Sand K Water ¥ Sand  KF Water ¥ Sand KR Warer ¥ Sand
——— 2¥ 3.0%10°  2.0x10*°  3.0x10®  1.2xX10*  4.0x10° 1.5x10¢ 3.5%100  2.0x10%
NGy~ — Bact. 4% 3.5%100  3.0%10° 2.0%10°  1L.5%10°  2.0%x10%? 1.2x10f  2.5x102  1.2x10t
6" 3.5%10° 3.5x10°

2% 1.5%10  3.0%x10° 1.5%10  1.5x10° 2.0X10  2.0%10° 2.0x10 2.5%10%
ch;l_ﬂﬂﬂﬁt 4* 1.5%10  4.0%10° 2,0%10  1.5%10° 4.0%10  3.5x%10° 2.0x10  3.5%10°

6* 4.0 % 10° 3.0x10°

2.4 AR REHLER

EARBETRET 1FOREEM TR
ot SR BE R B R R AL, SR 1.2, A
MR, BELEREERENARTHEL, £FR T
6~10 h ASEBF A, 2 B RE B A E R
T F e, XSREENEMCER~BRE pH TR
BRE, BAEEFLIRTRE RS ol H, fEH2
A, EANER AL 7 200 M 25C T REF A
A A KT T # (48 h W), 15C FREA T B, {HHK S
AKX, FIRRB+ )T HBMHEMLEMRALE

Z, BhM BRI 24 h FHE. AR
BE 2 G UORNEEHBEEEL - 4" PRE
TR SRR 27 WA 1.8 15, 2% 4F KB
AR R 0.032 mg/(L-d), TR AL
FAH 0.259 mg/(L+d), T 6% 7K B 20 I 04 AR
WAL RS PR (27 47 )R 22 15H 6 1§,
KESHMLARE R RE X, TR ER
ERT A, #—5RHE RN EARY
TR

#£3 AMBRHANENRELRE

Table 3 Rates of ammonia and nitrite oxidatlon in water and sand {N}mg/(L-d)
g e H¥ Date
ot 05-26 05 - 31 06— 03
Item Pond no
AP Water ¥ Sand K Water ¥ Sand K Water # Sand
2% 0.028 7.97 0.036 10.28 0.031 6.17
NH,* #4k u
. 4 0.026 8.71 0.035 7.58 0.034 4.83
NH, " axzid.
6" 0.712
2 0.380 20.6 0.213 19.6 0.194 20.0
NO, " dk 4% 0.280 38.4 0.274 34.8 0.213 34.8
NO, i, . . . . . .

6* 1.56
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t-th 6-10h  10-20h  20-24h  24-48h 0-6h 6-10h  10-20h  20-%4h  24-48h
HEHEE /D Cultured period Mg fa) /h Coltured period

@1 FRBEFREFME 1 DENKELRE 2 ARREAEESRNE 7 N TR ER

Fig.1 Rate of ammonfa oxidation at different temperature Fig.2 Rate of nitrite oxidation at different temperatore and

and culture time in sand sample 1% culture time in sand sample 1*
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Numbers and nitrification rates of heterotrophic bacteria
and nitrifiers in self — purification culture of Paralichthys olivaceus

MA Yue-xin, XU Bing-ling, HE Jie, YANG Feng, LEI Yan-zhi
{Dalian Fisheries College, Dalian 116023, China}

Abstract; Six ponds were designed for the test, each 60 cm X 24 cm X 40 em with a density of Paralichthys ofi-
vaceus at 70~—80 inds/m?® and body weight 4~8 g. Among those, 4 ponds were equiped with reeircling filters
and covered with sand on the bottoms and 2 ponds were controls without filters nor sand. All fish were fed 3
times per day with formulated feed for 30 d. The results show that in the test ponds the numbers of heterotroph-
ic bacteria in water and sand were 2.32 X 10* CFU/ml and 2.89 X 10® CFU/ml { wet sand); the nitrite bacteria
were 3.0X 102 ml Y and 2.0 % 10* tml ™ wet sand), respectively. At water temperature 20C, the ammonia ox-
idation rates in water and sand were 0. 032 mg/(L-d) and 7.59 mg/(L-d){wet sand}; the nitrite oxidation
rates were (. 259 mg/(1+d) and 28.0 mg/{L-d), respectively. While in the contrals, the average numbers of
heterotrophic bacteria, nitrite bacteria and nitrate bacteria were 1.38 X 106 CFU/ml, 3.5 107 and 3.5 x 10°
ml ™!, respectively, and the oxidation rates of ammonia and nitrite were 0.712 mg/(L-d) and 1.56 mg/(L-d)
in water, respectively.
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