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On the Activities of Nitrifiers in a Fresh Water
Aquarium with Closed Circulating System
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T, BEAEREIR®L, Zhi FF N+P+K ¥ Im/
(435ug NHs—N) &K% b, & REEIZAEM2 TH530°C
EL & 9 ICE L 2, incubation BL U # (oo LER
bb.tH L.

3. ERBERIER

F1E  WENKOBSESESE (pom) &
pH f

KO & i
2O NHs—N | NO,—N | NOs—N | pH{#
B HK

0* 0.35 A Bk 0.75 7.27

|

(8%2915) 0 L, 18 6.08
(8A3IH) BEAE

19 0 Fefo g 41 4.77
(QATIE) }

30 0.2 58 4.25
9 A21H

40 0.35 ” 76 3.90

* BRPEADEHOHF ROREHREND

—111—



#2658 (1978)

A. FEMKOEBEERSEL pHOZEL
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U T 107 cell/g BLED TR b M6 AT B
EnIBEE,L, BREHEOFAGRELEE T
ZRIEEEEERL LD THE VW EEZ DI LN TED,

£ 319 B HIRBUR AR S O R L O ILRRE & B
g KTIZBWTL, Kodh EMIRIEC S
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F3% DEETEEORCEIC L SMILER B ug)
i . . NH4-N B NOs— N inc.fom
; : mo .
AR e B T e % | (HHNO.~N) | pH (H,0)
% 1t B8 15 435 8 8 425 4.5 4
oM B R B & v o7k iR RE 30 435 0 530 4. 58,
(k719 H 80D K oL & 7 435 55 495 3.75
W K e 15 435 88 460 3.73
JEr 2 I I - i 15 435 425 50 5.30
K419 B 5D ’ 30 135 175 300 444
o O OB | 3y - 7 435 125 3(2)5 359
a =y b
(EERHE T EHO Ck ) 15 1100 | 355 4(?)5
E= -y R B it m 15 500 175 280 4.90
A
Ww OB + & 5 v oIk R BB 30 500 55 370 4. 71
¥ ¥ 1 3V gz —a=y b 920
o + o | # (kD) 15 1100 0 (5) 431
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ML oL, FEIZH-> LHBTIESH S0, 308
#%12460% L) LR @M % R, EHEEM I ARAL
ThaibrhrbbT, IOEEF#EFTEINGR, ©
»uABABICLINOTHA I H, EHRLZLIIIZ, BT
2 0.1% BEOAEBE » > O e EFEEMNE L 2o
THHIMe INSRBEHRICKHETL 2
KIZHMEHED S b Tld, HEOKE V7 AN
LB % > KT OB L X TA& 3 &, HREICHE
2d 55, WEBNBELVIFE L pH T CORIEHE
Thd0iZ, 15~30HMB D ERIEBRILIE D »I2Dhw,
HEESHEO 7 HE & v ) EHIM @ incubation Bk %A
T, #I0NHF 212 & A & K& NO3 1cE{t L T,
IhenERLEELY, DEEREHEETRME - A7 2
WL o L EREOFEEEFALNE ELTY,

LA wEnz Lo,

KRR T AR L 2 BB o R LB O E B 1= o
VT, BER R DK oA, FER BN NHE
%, pH3.97 b v i BEBHETIZL 22 b5 ¢, 1#HMT
HHEL T3, SRIEMOLDISISEMTHYS R
L, B#Iz% 2, WERBRE L (HEREEN S LT,
B L HLIEE R, BETHE 1g 22T 1000ug
NHs—N @O R —EBEET 4 - 25, I5HMIZ 204
EREREfLL, RENTIIHBEEORMEIE2 212 Ll 72,

wERIZE L, ok LEEERET TR
ERLAELDDBTETIEING 2w, £ OBREHISHKIZE
P, TR LA, ZLVRET CHL Trr 2
ELDLI Lo b THD I B

4. = #

ST, 7FKRY, &L E/NEKBEAIT B ER
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{LEORELIENE %, T EE O L o & T 5 BT,
ROEBRZWOHMAFTRNDREL AL o740 -2, E
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*EH Y 203 8g, T TH 2T,

1. BBEEOE CKEH L RRAFHFKIZ £ ik
th, 12ZI0HH T Hiz, AZWELEL T 5 F T0HH
125K %L, pH % HISE L EEFIZ NHa—N, NO2—N,
NO;—NEZE+ER L ELoREL L &~

2. KEBRDVBZEBRLHEH T, H19H % L4208 %12
PORENg (RIIE 2 ~ 5mm) % &> —EBRPEE#4R ) % o> pH %
EE, RKECETERCTL~N(H—I1, £A527012g
I2#9 435 (1100) wg NHs—N & D@k, £7212 10mio
KEMZ 3. 19F RN MEIZTULIN L DT,
BELALOLHR L2, Zn s 2BHE 2 a@ibn s
VKR HET 7 ~30H#, 30°C T incubation % L T, pH
NEAL £ BT NHs —N, £ NOs—NE2RKDH 7T,

R HEHLE S 5T, JHLEEERT &F
Ao, BN 2Bt UBRELENL DI
W, BB 0.5~1g (<lmm) 2 NHi—N % Lo B 7s
IFnz, FE#E% incubation EE# R A,

BonnERFERIEIRNL I TH- 12,

1. #AEMOKIZ40HMEIZ, pH 4 7.279 5 3.902 T
JZEF L, NOs—N i3 1ppm BLF#4 & 76ppm iz B L7,
NHs—N 38 b ) LfH D N ZA10H B 0.3ppm, %
P20HMUTIZIZE A X B h o2, NO2—N Z#45Z A B
BTho7z, 729+ TIFALHBIZKEDIET L 247,
CHEEEHIZL> TLIEHEL T,

2. 19RBEIR AW 220 % % incubation L72b D
i3, EBERIRM (43508 NHy—N) LT, 7~158H
22 DOKEFHRELL T T, KDSLEEHEI L&
5 Thot pHIIMOHND 485 3.TICETRTLE (ko
WHAGEE), Ex— oy 218 0.5 iR, WiEE
NH{ fITKD % IHETL,
12, RECRUAE IRIRIME N FI60% 12 & & F - 72,

PR BEL %KL B IRIMO A& ORLEE Tk, 158%

158 TpH5.6 95 4.9

30H 1z 2 L #HNOs—N (3, FIEER NHS ©10%,
65% % 7T L 720 i HI - EERH LB 12 13,
{ & DHEPERE
P EOEBREER L), ERIEBHEED » 58 HI%K
WS EBT 2 REEE, (K pH X ESEER LI o
W EHAEL oL I2EZ SN EDEWIEIF S F T2
LB VIEERLEE B b, = — o AR B
TR CICER T 2 & O I HERE R s, B PSR

DL e

1270,

FHEE S IZ4IZIT 4 v e,

B 1D AERISREE RE GBI RE M EE
HROLET/IMAED BET, BEH ICHE kg =
Wk, HEEAREERMAL UTA->2L0THE S
EEMAET 5, HHO—EROFNHKE, [UEREL L
DEEERE L 5D 726 D RLIED FRBUER* »
g EMLS 0 LELIRIER, a4RKO IR &
SRLDTH B, EPICHRER L CEHECBEER %
BORL Tl irnd, 2B I, L

LELCBILEBEL TR LEZVTH B,
XX Bk
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Summary

For the purpose of comparing the activity of nitrifiers in sand layer (6.5 cm in height) of a
fresh water aquarium (30cm x 60cm x 30cm) with closed circulating system with one of the bacteria
in field soil, the following two experiments were carried out.

1,  The pH value, NH4-N, NO,-N and NO3-N in the aquarium water were determined five times
after glass electrode, micro-diffusional and colorimetrical methods at intervals of ca. 10 days since
fresh water was poured in. About several tens of small fresh water fishes were throughout cultured
in the aquarium with 8g of feed per day and 3£ of air per minute supplied.

2. After ca. 20 days or 40 days since the water exchange, 12g of filter sands (dia. 2~5mm) were
prepared for the nitrifying experiment equalizing grain size roughly. A 50m& beaker or Petri dish
including the sands and 435 or 1100 ug NH4-N with either a little moisture or a sufficient water
supply was incubated for 7~30 days at 30°C. After incubation pH value, NH4-N and NO3-N were
determined as mentioned above.

The results obtained were as follows.

1.  The pH value dropped from 7.27 to 3.90 showing the regular increase in NO3-N from 1 to
76 ppm for 40 days. NH4-N and NO,-N were as a whole negligible.

2. Nitrification with 435 ug NHg-N added to filter sands sampled before was especially out-
standing in both cases regardless of considerably acidic conditions, the most part of NH4-N being
nitrified within 15 days.

From these results it is reasonably supposed that nitrifiers in filter sands of the fresh water
aquarium with closed circulating system are remarkably active and resistant to both low pH and
high osmotic pressure compared with those in paddyfield soils.
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