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Inhibition of Nitrification Process and Comparison
of the Nitrogen Uptake and Nitrification in the Rooting
Zone under an Aquatic Plant (Zizania Latifolia)
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ABSTRACT ; Zizania latifolia is profitable for nutrients uptake and the nutrient elimination of a enclosed
system, serving as food for migrating swans. Experiments in the laboratory scale were conducted to inhibit the
nitrification process and 1o estimate the nitrogen uptake as well as the nitrification in the rooting zone of the
Zizania latifolia. In order to eliminate the effects of soil adsorption, experiments were carried out on water
culture. Inhibition of the nitrification can be achieved by ATU and ATU did not influence Zizania latifolia in
nutrient uptake for 7 days. It was found that the amount of removal of NH,-H by the nitrification process was
4.7 times higher than that of the uptake in Zizania latifolia in September. It was also found that the reaction rate
(K) by both uptake and nitrification was 0.146 mg- L’ -day™” - g-Zizania latifolia” and that by uptake alone was
0.0165mg * L' - day™ - g-Zizania latifolia”.
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H2 ORBOKBRE T, WECHIE. NE LV - BB KO KEGEEIRES N TRERL
LRI RS> TV Vo BIZ. BRPV VU REORBREE 2 ST ERHKR EORAI L 5K
HICHIT BEFBNIL, KRR L UBEPRBELINIBETH L. Z2ONEE LT, KEEYZHE
SEKEFEFENEHEINDDH 2 D, ZOFEIZ. KEBYHPKPORBELZRNL TERT
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MK THZFEE  NBTRBRALTHEBEBENTOATWE DD, KERMLPEZAIET S
HOEBERE A LFEIRVRETH B O,

KEREYEFH W EKEREDD b, BEBREDAAZXAICIE. BYICL 2RI EEOMEEIC
S AMLER EERICL ZMEBER., LR FICLZ2EEDVDH LD, FBlZ, YTIEILZLZEEZRND
TIOEORBICELET AMEDC L HWL - REBLOBREYVIIIEHEICIA T RN, LN
T ZNZNDA A XL EEBIICIBIBTZ2LENEHSH L. JOZLIZL > TOKEREFRORE
BEEGEZEBETLIEOOHRIEORDIBDEEZI SRS,

FIFEE. IR UEBRREDOANZXLDS B, BREDERE. EYIZ L DRSS & - RE
SEEBNCTHET S22 LR BREE LT3, RERTR. Z02HOERBRFHEL LT, Mol
ERET L. BRI 2EICKRD, 2heholtiBziEda-,

2. EBRAE
2-1. ERICHEA U KEEYB L CERKE

RERICHEA L AKEEYE. ~3F (Zizania latifolia) TH 5. Z OEWIE. KE DAY T,
AL LDV BAKFEDHFENEZ522EFHHE T 5, B 1~3m CERT 5, XERICFEAL
XTI, REPSEFXEEIOT, H5P 0D, BHEERN 17~30g, B 80~120cm IZERK
XEEHDTH D, FERI. BEREAHNXLD—DOTHH B L ZBRBERL < HITK
HBIETITo . EBRICBUWLKMBIZRES Fig. LIZTT, #HE - —VRICANE 5L ORER
IR IETDEEZEBPBILIICAN, SHICEBPHE VR EZ2BE I TRVEZ VRO OT
EEODITHRUNTIVIIREBE L. COLHSRIRET, AREBEZELATLILVTE, REBEDOR
DIFRKBERT I LICR D, BEHOMEMIE Table 110FRT. BEMRICIE. NHe-N 7 14mg - L
PO P D omg - L' D EDHICERL) UHFENTWS,

Table 1 Composition of culture solution

Components Concentration (mg*L™")

K,S0, 523 <«— Zizania latifolia
CaCl,*2H,0 44.1 Black vinyl bag Transparency
MgCl,-6H,0 1220 ~ viny] bag
CyoH;;N,OgNaFe - 2H,0 189

H;BO, 3.01

MnSO,- 5H,0 2.17 Sulture

CuS0,°5H,0 0.075

ZnSO,+7H,0 0.201

Na,MoO,*2H,0 0.024

(NH,),S0, 66.0

NaH,PO,*2H,0 312

Fig. 1 Schematic diagram of apparatus

Table 2 Experimental conditions

RUN1 RUN2 RUN3 RUN4 RUNS
Zizania latifolia O O X @ X
MLSS O X O X O
ATU X ©) X X @)

Notice : 400mL of MLSS (620mg+L') and SmL of ATU (2g-L!) were added.
MLSS contain nitrifying bacteria. O : added >< : not added
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22, EEBA®

15 KDY IE% 5 A9 RUNL. RUN2, RUN4 iZ5F, 7 BRH S AN ZCKBBE L. £
2. YAEDRWRMEL LT RUN3 & RUN5 ZHE L7z & RUN OERSM% Table 2 IXRT, &
RUN 27V U EBHED 7= &, pH FHEEH] NayCO; 8 (80g - L) & SmL §™O&HM LI & 51T,
£ RUN ORI L >T. WLInE# ATU (Allylthiourea) &M (2g - L) % smL. (LB ZZLE
HEVEJRIR A (620 mg - L") % 400mL i L7=, WbEZ SOEMEERES I, IVI—XeERL
L AT TR TR LT iEMEE IR ST 2 (NH, 2S04 NayCOs, 1) BB & (KH,PO,. K:HPO,)
EHWC2 7 BREIEELESDTH %o ATU X, WLRISOMFEFE LT, 7Y ETHERDILHE
M EEAORIGZIH T %, KBRS, SE#EHRE 50mL 57K L, NH,-N. NOs-N, NO»-N
OEE, pH BHELE, £, EBREIHOTITEROELEHE L . SEHEERREEA—
7+ 54 ¥ — (AACS-II ) ZRAWTHEE L. £/2. REBRIIIHICT o=,

3. ERERBIUEE
31 EEEEREEOEL

TIEESBERUNTIE. FRUNZLICORDOVIET T HAERETo 20, BHEEREE
OB S AL HITIZFR CEAMNRON=DO T AMETIL S RO FEIIEII L 2FRET I X,
Y IEEZSF2VRUN T T HOERBRPEH BIEY > 70 e UTEH S0l 328K LIz £k,
TIEDHS RUN Tk, BEICL > TKBPED TS, ThHDIZ &M, RFEMPOEKEERR
BICEET5 Y, Table3 ICERABORERERE TS, CNHOHERLD, vIEDH S RINL 2,
4 Tlk. B TR L Z 0.42kg (420mL) DSE/D L TH b RUNS, 5 ORDBTRE h BEk S (8 0.3ks.

Table 3 Changes in weight of culture solution

RUN1 RUN?2 RUN3 RUN4 RUNS
Max. Min. Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. Ave.
Weight  Before 4.99 495 497 499 496 498 5 491 5 497 496 497 4.96 5 496
of culture experiment <
solution  After 457 45 454 4.6 4.53 456 4.65 461 4.6 4.58 454 456 461 4.6 4.61
(kg)  experiment

300mL) ZH U2 L. #0.12kg (120nL) BEHUTCWBLEZ LGNS, I T, IEOHEBICK
ZAKBEDOH S RINL, 2. 4 &, AREIZLZKBELORW RINS, 5 OEERLEHET 58,
RUNL, 2. 4 OEEEUTOREANTHIELE. S2T, Cold t HEOWIEL=#E (mg- L"),
CitHEOREEE (mg L"), Qidt BEDKE
(L), Qold#IHHkE (L) ZEHRL TV,
Ca=C X Q/Qo 1
# RUN O NH,-N, NO,-N. NO;-N BE &t # Fig.
21258 . RUN1 ¥ RUN3 Tid., NH,-N BEE SR
WHEL U BAHBICIRIZEOmg L ETHRD UL,
F /-, NO»-N EEIMMT AR S hzD,
NO,-N EEIHK3IHBICY—27ICZEL, ZOEED
L7 RUN2 & RUN4, RUN5 Ti&. NH-N EEZ
DO LD NO»-N & NO-NEBEIIFEALE
{65372 < AFIF Omg L 2H#EFF L /=, Fig. 3 IZ& RUN
2B % pH DEE %R T, RUN1 &£ RUN3 O pH i Day
VIR pH 1 8.8 25 FAS DA, 4 HEIZIZH 5.6 14 () RUN1

15 T T y T T T T Y

Concentration of inorganic nitrogen
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Fig. 2 Concentration changes in inorganic nitrogen

WHICETHRAD U=, 2D &5, RUN1 & RUN3 Tl
EILDEZ > TWE T &EDaD%.—H . RUN2 & RUN4,
RUNS @ pH iZ ¥ pH88 D5 LD DD, 7THHET
b 13I~8DETH o=,

32 ATU & 2LEROMB B LY I ETDOEER
IER A~ DR

Fig. 2 T®M RUN3 & RUNS %H#$ 2 &, RUN3 &
NO,-N & NO:-N BE O pH O T/ & BB A bl
{EHREHBES N KE. RUNS & ATU OFMICE > T
DA SN TWBZENaRD, RIZTIEIINTS
ATUDEEREES 5/ RUN2 L 4 % 89 2 ,RUN2
QBT AETOTRUBEED DD NH-NEEDOH
% Table 4 107 T, ATUDP A2 T3 RUN2 & A 2T
WRWRUNG DY I EHABERSH - h D NH-N EEH

MEFNZN 013 mg - L'+ g-Zizania latifolia” & 012 mg *+ L' * g-Zizania latifolia 12720 . {FERAL
BERVEIESNZ, UEOER»S 7THETRAEEBA. ATURY I EOERRIMERICELE %

HATIC, WtERzMHTCEL L hnr ok,
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Table 4 Concentration changed of NH,-N per wet weight of Zizania latifolia

RUN2 RUN4
Average wet weight of Zizania latifolia (g) 27 20
Concentration changed of NH,-N (mg-L‘l) in 7 days 34 2.3
Concentration changed of NH,-N per wet 0.13 0.12

weight of Zizania latifolia (mg-L"+ gh)

33 YIEICE D NH-N ORI & iE{bIER & D s
FEEREMH S RUNL IEVIEIZL D NHe-N ORI FELIERADEL 5% (BRIHHER) TH D,
RUN2 & 4 1Z ATU IC L ZRHLERZIEIL 2728, YABICLBBMNETDHEL 25 (RINR) TH
%, L7z2->7T, RUN1 ¥ RUN24 BT 22 L IC L Wb Y 2T EDIRINIC L 5 NH,-N ELE%
Le#e 5 2 L HETRET H B0
Fig. 4 IC RUN1, 2, 4B % NH-N EER L%

UTORTEML. BDEE 2Kz, RUN1 OB 14
&, NH-NEEHLF 4 HBEIZIEF0omg - LTiZR-o/= 12t i
o, 4 HEETOF—¥ Rz, RUN1 OMBIR 7. || ]
B (RY) 1& 098, RUN2IE 0.97, RUN4 12 096 TH o, | |

b REBHBRRASRONL, Fig 4 ORRICES 2
Te 6| 1
dNH,-N) _ . ® af .
dt 2} i

0

&, RUNL 2, 4 KBWICYIEBBERH-D
DEEW/DHEE (K, mg- L'+ day”  Zizania latifolia™)
#3K&, Table 5IZRL7=s RUN1 DX IEHEE
BEHEDORDEE (K) 1X0.146 mg * Lt day'] . Fig. 4 NH,-N removal rate
g-Zizania latifolia’ TH o1z T, RUN2 & 4 DV

JTHENBERH D OBDEE (K) iZZ2h2h 0.017mg L' - day” - g-Zizania latifolia™. 0.016 mg -
L' - day” + g-Zizania latifolia” T&H >0 TOELII, WINEHEAEL 35 LRINEITDRTIE
NH,-NBEOH D HFEEEH THE T 2 &4 9 O & ME Uiz o IRIC NH-N H/D B % % . Table
6IZRUNL, 2, 4 OX I EBMRERSH D DO NH-NBHLVEZRT. RUNI OV IEREERD =
H (D NH,-N BV BT 2.8 mg + g-Zizania latifolia” . RUN2 {Z 0.63 mg * g-Zizania latifolia’. RUN4 1% 0.58
mg * g-Zizania latifolia’ & 72572, RUN1 55 RUN2 & 4 DFEMEZ S| < (LIS L D NHeN O
refab | I X5 NH-N OFDIEIHE S IRIIC X 28D D 5 B8 719%I/EE L, 8 219~ 2
EORBIZ L 2 NH-N OFDICR B Z L D405, LLEOERP S, 9 BIZiT > = RERTIXHIE
FIZ &% NH,-N OELBH Y I TORIIZ L5 NH-N ZELBEL D HDBTH 4.7 5. BEHOEE
TR IBERED DL EVWIRBEDPB/ONE, 2B, HEIZL S NH-N OEECIIHEREDPEE
T2 . MY L ZRBEORNANEIBH LI RRL I LHFREINATNE P 612, &
HIZBNT 15.6gN - m? - day’ DBEEFHICB T 68%DEBERED S B 4% DM ORI X b B

——0O— RUN1 —{}— RUN2 —<— RUN4

Table 5 Reaction rate

RUN1 RUN2 RUN 4

K (mg-L"-day"+g-Zizania latifolia™) ~ 0.146 0.017°  0.016
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Table 6 Amount of changed NH,4-N per wet weight of Zizania latifolia

RUN1 RUNZ RUN4
Average wet weight of Zizania latifolia (g) 23 27 20
Amount of changed NH,-N in 7 days (mg) 64.5 17 11.5

Amount of changed NH,-N per wet  weight 2.8 0.63 0.58

of Zizania latifolia (mg*g-Zizania latifolia '1)

EEhEEWS53BEEH 2 D T LD, REIZBIT 2MILIERPEMIC L 2RIIZIEE DR
HEhEEEE5Z W5, FN6%2IY bPO— VU TEBNICHEBT 2L HSROBETH %o

34 WRUL+BE(E R S IRILRD ITN B/ B OB

Fig. SICRUNIL, 2, 4 TO THBEIKBI BV IERBERESH - OEEEER (ITN) HLEZE
T o RUNL, 2. 407 HEIZHIF 2 ITN B BIZZNEN 0.48 mg  g-Zizania latifolia” . 0.56 mg *
g-Zizania latifolia“l\ 0.5 mg * g-Zizania latifolia'1 TH> 1
7o RUN1 D, RUNZ, 4 LHARTOPRENED
D, FIFECHLENR SNz, DED. BILDE
LTWTd IINREBIZRKE@bhd oz £0
B L > THE U NONDBREIC L > T
HEIRTWERNI DT EIZRINEIN T RN
HTHBEEZOLND, TOATLNSA ZHOEY
7 e THESTH D I EBREIN TN DS
39 Z LT NH-N & NO,-N H3tde 9 25812 NH,-N
DR D FEITTHREIBEINTN D, Lizho ol vy
T, YAEERMOEKEREY 2T LBV TER ! 2 RUN 4
PRk 2 BAICT B 0ICE, BLICL > TELR Fig. 5 Amount of changed ITN per wet
NO,-N D+ CIREBER CHREI N ZRESG D weight of Zizania latifolia
BEEZIOHND,

T T T T T T T

0.8} R

06l Average 0.56 )

3 5
0.4+ Average 0.5 ]
Average 0.48

0.2t 4

ITN (mg- g-zizania latifolia™)

4. X&®
ERERERL D UTORREIESN,

1) 7 HETIX. ATU OFMICL 2 Y I EDRBERICEREZ S A TICHER 2T 22 e n
WAEETH >0 LEDST, TOFHICLVBELBREHFTOYITICL DRING L - KBS
A FHE T X 2R/ SN,

2) VIEHRMBEED D ORI E ML LD NH-N EBEOR/DEE (K) 120146 mg- L - day™ «
g-Zizania latifolia™ T& 0. VRN \F OEDHEE XA 0.0165 mg - L - day” - g-Zizania latifolia™ T
Hol

3) 9 AifTok. REBRTRYIEHMEERS D O ERIBIC LS NH-N BOBIEHK 2.8
mg-g-Zizania latifolia™. ¥ € DRI & % NH-N 8D BIIK) 0.6 mg- g-Zizania latifolia TH b .
I & 5 NH-N OBV BIZRIIC L 2R VBL V4T BEREP o,

4) NHeNOEDEITIBICL2BNE VLI K2 0DBREVH DD, BRERREEZR D0
MBI & o TEU S NO-N B+AFICREEATCHRES N ARERHVLETH 5 Z L HERHS
hiz.
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