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Variations of NH,—- N, NO, - N and NO, - N in Water Recirculating System
for Marine Ornamental Fish Culture in Living — Room and Effects of Nitrifiers
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Abstract The studies on the Variations of NH;— N, NO, =N and NO; = N in closed water re —
circulating system for marine ornamental fish culture in living — rooms or offices and effects of
nitrofiers added on the water quality were carried out. The results are summarized as follows: (1)
The concentration of NH,— N increased rapidly from the beginning of the experiment, and reached
the maximum of 2. 56 mg/L on the first week, then it began to drop quickly to about 1.50 mg/L,
and maintained the level about 1 week, and then it decreased further to about 0. 01 mg/L till the
end of the experiment. At the time of the concentration of NO, — N rose rapidly, NO, - N fell
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(two weeks after the start of experiment) and came to the maximum of 3.65 mg/L on the 4th
week. Keeping the level about 2 — 3 weeks, it decreased quickly till about 0.01 mg/L, and
remained at the level to the end of the experiment. The concentration of NO; — N went up steadily
from the beginning to the end of the experiment. (2) It needed about 4 —5 weeks to be matured
for the re — circulating system in which ammonia and nitrite — N reached to the safety level, and
the ornamental fish could live healthily. (3) The concentration of NH;— N and NO,— N between
the control and the trial in which nitrofiers were added showed no difference, but the rapid
decline of NO,— N concentration from higher level (3 mg/L) in trial group happened 1 week
earlier than that in control group.

Key words Water re — circulating system NH,-N NO, -N NO, - N Nitrofier Marine
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AR BE ATAETE KT g , B RGO B LR AE T #F 0 2 A 00 5% #0328 387 Ry i R T 35 %
TEAT UL a7 b & J , U H R M K W B £, DL SRR 22 | 0 R T 1 A5 21 AR 22 UL H R 0
R, R R EE B T UL B 8 TR B T o

IR, 76 S 28 (R BEINAZE ) P IR H T K UL B B ATOAFAE V4 20 MRS, 41 DR X2 22 T K UL B 0 P A 3%
SIE T fEEL D o ERIFRAEE R I 28w I A AP BE T . AN TR R F AW B IR,
V7K O L EC I — A TR, X B v A e A T TG L2 o iB HH ff F AR T K AN SUR T (i, I FE 2%
NI 3 5 1 A FH £ i sl K SR B BN K AR B 4 22 , sl it & 0

RIIL, PR 7K R GEC BN SR K LB F ) A8 e B . TR MEA K AL B R G, Al DA % ¢
SEER . Wi EMA RN, EFE— D R G BB E Y B SR A Y R R AR K . W
LI RGN R AR KR R, AN A RS R AL RE T, i 1k 40 B T B W B ) R
B KSR A b, — A AR g g e A SO A A AL B I S A, A AL RS R B, 7E 21
~26 CIH}, X —id FFE 28 ~60 K'Y,

SRR A F R = IR RS0 0K T AR AL FUERE S s s AL A & A R g h = B A AR
S, AR R E T —E R K I A B IR T KGR R0, W HOK Bt T T o0 60 K
L WIS HT , FE ST =S AR R AL, B 75 fE & IR O AR N B S5 K

1 #HRHFF %

1.1 g7k B

N T BE £ T A W 3 5 [ 7 queen” R K i, 1 L R ZK BC K , 3R EE 25,

1.2 il P20 T o ok R B

W B bW i, A B, IR

R B g5 — R, %L 10 R RBINGEAE 50 mL; ZJ5 WA 5 REI—IK, L85 4
W, BN 700 mL,

1.3 JKifgHR

JKIE:25 £1 C ;3R .25, pH 7. 6144 : >5 mg/L

1.4 R K EL RAGIA R G E

AR BEA I (A I AE AL B A BB (ORI AL ) PN E PR R 80, BEdL A = A B 88 K%
BT o FKIRELHIKR/INHA 70 em x50 em x50 cm , FTEHTMIIAY . 3 98E /A 60 cm x90 ¢m x 30 cm,

TG L AT RELH 2 0 B PR R 4, SR /K & K DR e g8 & o M ifb A A 2
8 1 B8 2 1) T B ) A R B, IR KA Wl 2o 2 A, IS 1 s B BB 5 P 5, SR
IR, IR ALS SRR L .



64

KRR 2005,32(6)

bl | BEKA

HZK AL HIKE

JuRisAiin
KL
s b l
MMM@[ s Az AL A
. g s A

L5 =Rk
AIABE 1 R, 5K 70 56 2

1 BAMBEEKBERREEE

®1 KEAMMRANENE R

Xt R ZH P E RVIBOKAE, 04T = 25 R A

I ) Xf MR ZH R

(RRAUKFES 2 iy, T F3I{ED) o NO - N
PrAg s - EARMAIENE , NHy - N 2R B

B1~3
FA~9F  MEM(6 R, £20 ¢/JE) WH (T S, £20 g/F2)

M (T R, £20 ¢/F8) WB (T R, +20 ¢/ JB)
KI5 B, £0.5 ¢/FB) IR (15 &, £0.5 ¢/F8)

AR ER LN € ,NO, - N HIZR & i ot
SR ES, A 60 K.

1.6 fAa )

HERGENA — € & 1A U, R T
PRGN, I B R 5 = S A2
i 00, g 2H AR BEZH v 23 A AR P iR
BOHH 24 11 9 K WL B (B e hemigymnus
sp. ) FIYE VAR (¥ $a HF Lysmata amboinen —
sis) , AR A W A A1 LR /R R

2 R

2.1 RGih =AM BB

2.1.1 NH,- N f)72sfk e

I 2 AT, To i i A S X R A, ik
B A gt b A B o i R B TR GE 7R
93 ~4 RIRFNEME . 504 i i o0 R 3
2.60 mg/LJ5 BI¥& £ £)1.50 mg/L, Ff4E 5 1
Jkt, Z R RE TR0 1 mg/LULT, 3
55 2 JAAES 3 W), A AFEFI0.01 mg/L, Iy
Ja—HARFHEAKF( <0.01 mg/L)

Xof FRZH AR 21 A A 2 A H AR A
— L AYIRER,

2.1.2 NO, - N g2z fk g H

I 3 7, BB AL NO, - N 7EiR IR
TG G 2 A N — B 4E R 7R B ARK T ( <

JiAES> KL /mg /L

3
—o— AE 4l —o— A2
2.5
I 2
2
5
& 1.5
&
]
=
=
0.5
0 A A0LosasadRa P, 2 .
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58
KH /d

2 AWAMNRAH NH,-N K RESHEK

4 —0— IR A —— X AL
3.5
3
2.5
2
L5
1
0.5
0 eettt? Dt ’ ,
1357 9 1113151719 21 23 25 27 29 31 33 35 37 39 4143 45 47 49 51 53 55 57 59
R /d

B3 XA REAS NO, -NHRESEHETML



KRR 2005,32(6) 65

0.15 mg/L),ZEﬂ:ﬁéiﬂ\ﬁiﬂ',ﬁ%%ﬁS@J 20
3.38 mg/L, 7£3.0 mg/LAEAT 44 2 HEM
HPEZE0.01 mg/L, LG — HAERFFEIZKT,

XTHRZ H NO, - N #7284k, jiri (kg ny
i 4 J&) FE I 6 Ji G ) Hiks A —
BOANAESS S A, REA 1 A [a], P2 h
NO, = N Jit 5 43 8 22 Ak 22 RAR K, il e 41
B % 0. 01 mg/ LAY/, 1% BT A
WARSE BT 2365 mg/L, FF4EHFAE KZY3.5
mg/ LIA7K-, LG A R [, T B A ) L ;
iﬁ%éﬂTﬁﬁT?{] 1 J%]O 1 4 7 10 13 16 19 22 25 28 }\14(/11 37 40 43 46 49 52 55 58

2.1.3 NO, = N [y fLiadh

B &4 AT 1, NO, = N (8 b R o8 Fa e

—o—iAK4l —a— A

SRR /mg/1

8
6
/] g ..-
2
0

B4 RAWASHRAS NO,-NHRESHEZWL

MEZ oS AUadsHh, NOs - N/, e e e 720
Jﬁi%éﬁﬁ'ﬁ%ﬁ?ﬁﬂw 02 mg/Lo 3.5 F 18
ML R R BT R Al -8, | 1°
SURTRA SR ZAR T ], HRR R _ o s
17.67 me/ LR PALF AT - 05, o |
% SUEA BN . | 5 &
2.2 RGCHFRIA DI AAPR L o ik
BRI SR AR 1R TF I 2 B, 1
FORAS IR RS IL WA T |, - J
Eg&g ,W?Yﬂivﬂﬁ//'\ , g’ﬁ‘j"@ﬁj‘, T%%PEE E/‘JEE 135 7911131517192123 2017723;1/.:3 35 3739 41 43 45 47 49 51 53 55 57 59

Fe o Ik, SRR TS, BT 5L 52/3 ik

FEIRIR S 3 JAHG A AR A
ASIMAS AL IR 4 B RS R S 2 TR AU SIS R ERAE T, BT OURRE o TREAE 3 JHJ

THia HBAET , B e 2H W A R SR U, DAl DBk, AR50 3 TRl R TR T RS H
MK, FRFEEL A A ) A AR B 55 A PR R 9 o 0 MOk AR R 00 T T A R SR T AR

EsS H{EMEXMRAEAN=SAEL

EARR AT AR R ) e A A0 o E a0 L YR O AR ) BE T ()L Lo BRZE AR 1 R A
33t

3.1 =AML

FRRRK M PR TEHLAS R R AR R RS RS RERIE A TE . 285 60 R Al , %) 4] =75
RUs o B RS DLAn L S R

BRI (2 1) 2tk BT} R EIIE(E (2. 56 me/L) B FF 21. 50 mg/L 747 FR4ERE 1 )4,
ZJa R T W, I — AR RAROKF-( <0.01 mg/L) o BRI AT A IR 4, 2 S0 AL A MU S5 0 B 21
FEAMM . AR, @RI RGP R E AR R T wi im0 2 W 24, UG EmAR

A A RT3 B AR A S S IR G , AR AE & BT iR Vs R A IR (265 2 JAOR 56 3
R  WAHAS R b, H1E3. 0 ~3.5 mg/ LIRS VEE N4y 2 J8 (KR 53 J5 (R4 . 2
JE I 0. 01 mg/L, Hf— EARFFEMK O B R IR

TR A, AR PR A S N T SRR 1 LT i A RO IR A DI TR/, TR b, SRR S U TR
R SRR BOAE9. 02 mg/ LRI ) F117. 67 mg/L(XFHRAL) EAEIF RAE N TR A K IEHR

MAYAAIEEE R AT LI K WS 1) JE 8 SR IR R AR AT B 4 ~ 5 JA I [a] s 1 s, NH; —



66 KRR R 2005,32(6)

N F1 NO, - N #J[£510. 01 mg/L, i85 s Ik F 4% 4 it & 40 8 H (NH; - N <0.1 mg/L,NO, - N <0.1
mg/L) P, GG FREE AR K DRI , IR SR ARG A AT A A L3S S E AT 9748 . Hirayama ™ A g Zaif
A g e K A A A A S A SR T S T AU T R R U R i AR R R, U8
PRE R, JERs T B4 T R IA L AE 11, 53X — 3 #2303 75 2 40 ~ 60 KN []' , Forste™ , Horse™ |1l
TE B — " A (R FE 45 et 5 A AR D)

3.2 YN IR A0 40 TR A P 2R GE K BT 5 )

TETR IR A 20 A 0 12, S R0 4 B 72 Al A 45 % B SEL AR, JHE 5 R T 2 i ) e i, O
USRS AL TR B A MBS S5, 7E 2 ZGR BN (E /Y 2 J8 PxT 2 &AL e i PE R8N e o5 AMBL AT RE
5 B N RS A B A B R A G

SR , VRIS T 00 B0 T 0 04 25 R A8 T SR e o T S o 380 SR e (19 I 1] LA % T I 2812 4 o 4
BRI AT | R ZE A, T FLAE3. O mg/LZE A K F-Aif il 1] He ] R4 448 17 1 JAl 24 NO, - N
R A I A S K B A G R B i R IR 22 2K, B R 2G IE R i 2R W I E I R, JE R B
B UERS T A T BAFRIALRE T . AUIREG P, IR T B R LR TE A S R B B T
U], A T 3X— o R IO TE S SR O 25 8 28 28 A JT R A 0 — o Tkl o i
40 ~60 K E] " MTFATHUGR I B2 2, B T 4 J8, R AL R 2 S . xR Sl
REJE VRN RS 1 40 B B R 5k, A B FRFELIT A 2 B T AR PR R ) /N AN AR ) =2 il s A 2 7 P
B I/INT BEXT 2R eI TR R T2 1 TR, AT AT R RS B 2 0 HR I, o — 25 1Y
BFFE i 75 LAG AT

3.3 JLA Y

3.3. 1 WLE A 1 SR [A]

AHIFFE (25 FF B, — A7 ST 1 5 sl I 28 WK WL B R AR IR B 4t , HAE B i 3 4 ~ 5
JE B 1] A B 2 S SRR 25 2R TR A B R R 2 2K ) o TR , OB £ P O e 1) g 0 1 R 5
HAGIBFGM 5 RS o A IasAe A, WAl $2 a7 1 8k o

3.3.2 4% R G W uE A AL IR 1] 0 e 3 4 i

R R G AR IS e i B b —E B 5720, (T LU PR IS I8 W10, 7T LA R — B %ok 2 5 PR35 i
SZHE ) HCRRSR A MK UL B, 0 = 5 A IR S RS R T T R A SR LU, RN R S
SR BTH A T 1E I, AR 2B S e A — S o 7K O 455 5 L v WL £,

BN SRR 2GRN — S SR A B T RGO . TEHT K AR A R AGE AR
ek RS , AT UM AL E I R G my e ), IT Bl i, X AR e RS T R L (R4 pH i Fa
SE IR — 5 BB IR FIBRR , G R TuB 2SR UL o SR, DL by B e — i B A
VS IR AT RE 1 B S B IRCS , AN M K WEAE B 6 X, 7™ B B 38 2 W R 7K A0 9 I A= 8l . DRI,
TE e PR L W IE RS L R B A, T R

S 3k
B A BT K A Y IR SR B SR I FT. A IR LR, 2001 ,20(6) 443 ~446.
Forste J. R. M.. Studies on nitrification in marine biological filters( J]. Aquaculture,1974(4) ;387 ~397.
Hirayama K. . Water control by filtration in closed system[ J). Aquaculture,1974(12) ;369 ~385.
FREESR. K25 545 Jbat: th R ROl ik, 2000.
Horse E. Kipper. f58 3& (K KRR (HHigAS) . G WH 2Rk, 1992.
OB B — (Mg P38 . JRER L B A A 4 4P R 3. A BB, 1991,18(2) 58 ~60.
L AR 5 A ks S M R 2 FOI IR B /K AL FRACR 9T K PR 1 i ,2002,29(3) 105 ~ 109.
IME 5. R IEF A TR R S8 NH;— N (NO,— N # 4k KoK ST L. K77 F758 , 1999 (4) 112 ~ 14.
EAamiE RN

[ e LY I R U R S



