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Effects of nitrification/urease inhibitors on mitigating N,O emission and transformation of N from calcareous
fluvo—aquic soil

YANG Liu—qing, JI Jia—min, JU Xiao—tang”

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China )

Abstract: N,O emission can be reduced by nitrification and urease inhibitors which are also connected to soil N transformation. An incuba—
tion experiment was conducted in calcareous fluvo—aquic soil in order to compare the effects of different nitrification/urease inhibitors on
N,O emissions and N transformation, find out proper nitrification/urease inhibitor for this soil, provide scientific basis for applying proper in—
hibitors in agricultural production. Seven treatments were set : No fertilizer( CK ), Urea(U ), Urea plus Nitrapyrin belonged to the Sinochem
Group(U+NP), Urea plus recommended dosage of Nitrapyrin belonged to the Dow Chemical Company (U+NPD ), Urea plus double recom—
mended dosage of Nitrapyrin belonged to the Dow Chemical Company(U+2NPD ), Urea plus Dicyandiamide (U+DCD) and Urea plus nBPT
(U+nBPT). The incubation last for 56 days. Gases were sampled on the first, second, third, fifth, seventh, tenth, fourteenth and nineteenth

day of the incubationfor N,O and CO, analysis, soils were sampled on the zero, first, third, seventh, fourteenth, twenty—first, twenty—eighth,
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forty—second and fifty—sixth day of the incubation for N transformation analysis. The main results showed that the experimental nitrification/

urease inhibitors reduced N,O emissions in different degrees, from 87.4% to 99.6% for nitrification inhibitor treatments while 30% for U+
nBPT treatment compared with CK.There was only 0.03% to 0.84% of the ammonium transformed into N,O for nitrification inhibitor treat—
ments, while 4.69% for U+nBPT treatment.There was no significant difference on mitigating N,O emissions between U+DCD and U+NPD,
double recommended dosage of Nitrapyrin did not increase the effect on reducing N,O emission correspondingly. In summary, the experi—
mental nitrification inhibitors significantly reduced N,O emissions from the calcareous fluvo—aquic soil, and the nitrification inhibitor effects

were better than urease inhibitor. The best one was U+NP treatment.

Keywords: nitrification inhibitor; urease inhibitor; N,O emission; N transformation; calcareous fluvo—aquic soil
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FEAR T 16.4% ; U+nBPT 4b BEA FEAE T NO HEML &
NHI AL B Iy e, A 4.69% 119 NHi =N §6 4k
NO, e U ARSI T 30% , P 15 O AR fl 30 3
AHLCI T 2 o AT ORI 58] nBPT AS g 250
il N2O BHERL

3 itig

I = N FRREE,  FRAS Rl A/ R e i 55
TSI AP B v 4 NLO HERIGHE & & AR
R sZm AR it A 135 I R R AR L K N0
HER A itE A N BB A b, A5t A A J LRl £ 30 36
FIFIIEHE NLO 28 Sl T IR B 1 75 , (A
il H LA AL AE T (4 Nitrapyrin SCR BRI, PR/ A
Nitrapyrin $%4fF 77 50t FH BRI AT o il FH PR 25 190 [) it
TS AL IR, BB A AR NLO HEF, TR R 2 i Ak 11
HIFIIELE T NHi-N [1] NO5-N %64k, 7] T NO;-N
eIz R H A B, T T NLO BHERC BEAh , A
TRt FHAH R 1 PR 2, K5 3R AN TR 2 A i F A £ 11
Tl , 25 A 1 498 NOs iy & s SEACHR IA] , i B2 NLO
Hef it o A AR Y LR N

IR P 8 550 A 4 PR B R A, 5% 6 B nBPT 7E
R A3 AR AT DA R KRR 5 d AR, (BAE
AR5 o A ) 0% PR 2R KA 8 40 o A R
HPEREFEATIA(2 d ORRAK T NHI R B, W] RE A1
TR - SRR AT G . LA 5 4, MR i i 55 A
SRBENE IE 27 PR 2 (7K i, (ER AT R S e ik il Ak A s i
AR ZR AR o AT o JIR A 1 I HE NLO ROR A8
S0 55 Ah— AR R AT BB AE 3R A S A —FR AN

®2 BHRNETNENELR NO £MLIEE

Table 2 The change of Nmin and N,O ratio of different treatments before and after the incubation

43 Treatment ANH;-N/mg-kg®  ANO;-N/mg-kg’  N,O-N/pg-kg’  (NO/ANH:;)/%  (N,O/ANO;)/%  (ANO;/ANH; )/%

CK -0.0 116 24.4 — 02 —

U -79.1 58.3 5305.6 6.7 9.1 738
U+NP -79.5 52.7 21.7 0.0 0.0 66.2

U+NPD -79.6 834 4374 0.6 05 104.8
U+2NPD -79.5 55.2 365.6 05 0.7 69.4
U+DCD -80.1 632 669.9 0.8 1.1 78.9
U+nBPT -792 67.6 37169 47 55 85.3

7 (Note ) : ANx=Nx(end )—Nx(initial )
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FE TR b1 1 500400 ] %) PR 28 7K A l—— % ™

AH LR B ), B AL B0 550 NLO IsiHRRICR &
U, 3 VAR, AR AGE A B T A AR 06 A Ak
A 3 S AR CR, AT it 3 v Y NHE A st 1]
PRFFERSRACE 380 N,O BYHERCRD NO; () SRF,
[i] B it FH 4= 2% K F0 DCD B#AIK T 60% 19 N,O HERE,
TE R B E it F DCD L REREREAR NLO HERC™, A
52, DCD XF N,O Ak HEto A B /E R, 183
87%. PRI Z AT A REIR IR B, B DCD I
BT 80%1) NoO HEJL" ™, A G0 1) 87.4% I HEAL
REVER, BRI 3 dAREN NO; BRI
SRR . B ARE G A S 6155 Nitrapyrin G265
KIFFEARGE AR, B2 AT REHS I NH; 15 &,
Nitrapyrin J2& 3 [ f5e 5.3 i A6 9T K& T4 A9 B
BRI AR 0], B 0 S A T 4 TR A e B AR A, b P
rH A A2 TR AN S i Bk AR TS P, A S A T D
FEE B SORIE B2 e [ — B RA 20
AT X0 ST R 3 R R SRl b &
B, Nitrapyrin 5 (NH,),S80, — &t A 13 RE % A 342
i 4 NHG 5 5, FRAIR NOs & i, SARMF IR 45 SR A0 W)
G o LA ETEY Nitrapyrin S I RCR F 4, NO FHETKL
#5 U AbFRFEAR T 99.6%, Tkl G =l i Nitrapyrin
it i IF A 2 BRI N0 HEjik, g T Co,
FHERS , D5 b fel A A & BT fR B 2, ik
LAY Nitrapyrin 2 8 2 ) @ T EEERE , ok
ol KA (2 X PR s By e, i FL A B A R
SR MVER R HE R,

25 b IREE I FIAEREAT NO HEsloy ik Tl ik
PR, Vel HE SR R i 1 A R AR ACEE P i Nitrapyrin,
S HAEAR VR = A R . eI DCD 5/
Ak 2220 W] Y Nitrapyrin 7 i %6 NoO HE B 98CHE 2K
RO #2255 ,DCD BA A& (5B . it FH 7 i Ay
S TP EG ™ D0 o 3 AR A E I s i A
Yusb  AESEBRN I, RO EE G5 AR EY AR ROIR DL
s LIRS BRI 50 LS B e f:
NoO JlHERSCR | Ik S VA A0 PR XU

4 Hig

FEAT IR - 5] At P PR 2 R A/ i e 1
FIRENE A [ PR NLO AHERL , e il A il 571
X NLO FUHEASCR S5 25 00 T DR 1 7], A i J LA
RS AL IR RIRAR T 87.4%~99.6%17) N,O HEjik, LAk
LRI Nitrapyrin 77 S HESCR ey, 55571010

DT 99.6%19 NO HEjl, %EZE T NHif AL,
FEA NHGTE A+ S (R 3p B I ]G A 42 d, [R5k T
NO>7E 45 rb iy SRR it Iz i ) AT RAAE SRy HH A
P RE AR NLO JBHE Y E RO A . R P ) Y
Nitrapyrin j* shdgfEre it FH RO AT o
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