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Effect of urease/nitrification inhibitors on transformation of
urea —N in albic soil
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Abstract; Using an incubation test under a constant temperature, the effects of an urease inhibitor (NBPT) , a ni-
trification inhibitor (DMPP), and their combined application on urea nitrogen transformation in albic soil on the
Sanjiang Plain was investigated. In albic soil, the effective reaction time of NBPT is less than 13 d, which was
shorter than that in brown and blank soil, and the effects of NBPT on soil ammonium, nitrate nitrogen ( NO; -N)
and nitrification rate were consistent with the application of urea. During the 4 =7 d after the application of slow-re-
lease urea with the combination of NBPT and DMPP to the soil, which effectively inhibited the activity of urea-hy-
drolyzing enzymes, and thus delayed the hydrolysis of urea. The inhibitory effect of DMPP on ammonium nitrogen
(NH, -N) was identical to the effect of combined application of NBPT and DMPP, which maintained a high level
of soil NH,” —N for more than 80 d. DMPP can effectively inhibit the transformation from NH,” -N to NO; —N at 80
d, 54.58%-56. 85% of the nitrogen remaining in the soil was in the form of NH,” =N, thus the nitrification rate
was only about 50% and the inhibitory effect of DMPP on nitrification was significant in albic soil. Therefore, in al-
bic soil, when using the slow-release urea with NBPT, DMPP, or a combination of NBPT and DMPP, we recom-
mend that adding 1% DMPP to urea is the best option.
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Fig.1 Dynamics of soil urea—N content

2.2 1TESSETK

FAb3E +3E NH, -N & 232 e s m o
M E 4 ~7 d, B RR A L3 NH, -N
SRR, 7 d BB, L DMPP + U &
E57,i5% 610. 71 mg/kg, NBPT + U .DMPP + U
EREAGHTE SIS 4 d RET 61.78%
24.28% \57.00% ;T U AbFR{LHE AN 2. 45% (B 2)
PREGS N NBPT Ab 3% By F NBPT ZESE T R E KA,
7 dIREKMEREIG I, A LB ESATE
&R LTt FRE A in DMPP 4b ¥ iy F DMPP f30
S E RS L P RS ARERE A A0
BRAGBEREH T RE KM EN ISR

700
600
-
g% S00[
£ E B
Sz 400
Z4 a0t
“ % 200F
& —+— NBPT+U —8— DMPP+U —%— CK
100 —A— NBPT+DMPP+U —%— U
0 =
0 10 20 30 40 50 60 70 80
A 1E](d) Time

2 TESKSRAETH
Fig.2 Dynamics of soil NH, —N contents

ZHIHONELE LR, 26 10 d, FrE il AEAL 2
TIRESASESBI I, XEH TES T d NH/
-N GERER, MAERKYE S, aiiE AR i
B EHE NH, RS A bR, BLE A B e
TH NH; EALaR NO; BysERinppr St 78
%513 ~42 d DMPP + U 1 NBPT + DMPP + U 4h¥ 1
RS A I E R R, FEJE DMPP 1] T NH/
-N [} NO; -N #:4k #1153 P REFR 1 NH, -
N &R, 5542 —~80d,57A DMPP fb 3 HIBE S A
EEHE TR H55F NBPT + U i U 4b#, i H
DMPP £ [ 3¢ - 1 78 2 VE R B[] o) DA Re 28] 80 d
B,
2.3 1TEWMISETK

B 3 F B NS IR, DR B 5T A0 3 5 SR
RO L EASR S RS T oA SR, 58
3 ~28 4,5 DMPP fb 3 H 1B SR — BRI
K, B DMPP 75 4R 5 (Y 40 1 B AL AR T BB g 5 T
NBPT +U #1 U 43 + ISR S BREE N, 25
FRUA T/, UEEAFRZ AN NBPT b &S A ibAE
FAAEXT S, BRI T —E M iEhl A ER. %
35 —~49 d, %74 DMPP (b HIRP SRS EEE
i, UiHA DMPP 4 T FF 4698055 ; T %5 in NBPT 153
PREALIE IS A S EWA T TR, X2 i T 1%
RASERSREN, & TS ASUR, i T 138
YRR, iSRS RV B T, 563~
80 d &F DMPP WP Ab3 T RS A A& B KIR B
i, A B B - S P B S S R M A AL T SR B A
i, ] est A s v B E I SRS BT IR R

MR AL R S A S A S B A
A, NBPT £ 53¢ L4 (B PE A E A 16 d,E
R Al — AR s DMPP 78 A 3 4 HP A Ak e
A )BT 80 d, DMPP 4b3H 5 NBPT + DMPP 4b38

500 —¢— NBPT+U —— DMPP+U —%— CK
—i— NBPT+DMPP+U ——U

(9% P
[ (==
(=) (=]

NOs-N content
AR S ® (mg/kg)
[\
>
[=]

100

A (d) Time

B3 TiEmEsSERaETL
Fig.3 Dynamics of soil NO; =N contents



3 2R, 55 IREE/ A AL B PR R RIE A IR L PR na 649

7E 80 d FEFRMEI N, 48 NO, -N S E&H B ELT
Vst NBPT R R ALBE , (B A DMPP [ LR}, B
Bl LEPESE ISR N, 25 1%
Hh e/ HA, A R AR 0 e A R A R iR R
] DA K, 6 B3 4o S R A Ak 4 il 57 DMPP
AT LR BB PR RS AR, 8= R R IR
RIRUR, DARERE RN B A
2.4 313 NH, SHBEE

FRWAE AR H TR L858 0 aE 0 AE e
B RERH, RN, &8 DMPP AR WAL
R E(LF NBPT LB AR R AL, X 5 NBPT 4
I NO; —-N & 2% &, DMPP &b ¥ f1 DMPP + NBPT
4b3E NO; -N &R —2 (& 2 FIiE 3) . BREE
63 F1 80 d Ab, BB 3 5% B 8] JR & U5 il NBPT +
DMPP 4bPHR WA LA 5 IR R G DMPP T i 3 22
5, UiH] DMPP 1 NBPT + DMPP X} &M AE{L R B4
AHIF B RER ; T PR R % i NBPT 1 R 2 4b 3 = LA
AR, B P E A AR AL fE R B, 1
% 80 d, JRZ /i DMPP H1 NBPT + DMPP /b #1321
fiitk % 41 51 24 46.34% F1 50.33% , ¥ I 3k %l
50% , BEALT FRETHN NBPT 1@ fR R A3 (45
B 62.93% F1 58.81% ), T] U, DMPP &4k 31 5l
Vi Fi b [} 45 K , NBPT SRS AL/ B TG 840

3 #g

13 - 7t P m R B 410 7l 3R] NBPT ) 2% B B
£, A MERME/NF 13 d, 872 HSRgE b 45
3~6d, mf IMERE KSR S KU EM, B
7, IREVIN NBPT 5@ R B HESASHE
R EEAEA -, AR IR EN 0.5%
NBPT MR ZEFE L ¥ L W ERMEHMR AR

% DMPP F1 NBPT 5 DMPP 40 & HIZERIR R
AR IR T4 NH, -N B8R, S HfR %r
Bk 8535 80 d HIEH A 54. 58% ~ 56. 85%
MEUESRENFAE. AEANERDE, B
DMPP Hi NBPT 5 DMPP H & W ERIK R SIREL
R LA AL B AE — B0, X U 2 B4 4 1 B SR AH
[flo BRI L SRR 57 DMPP 5t 0] LA
BB IRED AR, 35 R ENERF R
o X 5 BREEI0 IR A L300 ) 77 20 & Eb B £
FH— R R R R A SR — ) X EE S
IR A K,

AR AR ENEIRE RS T EE YR

KRR IR IR T BT 18 0 BB 458, S Prits
FIBCR AT B X i — P il

S % 3 W:

(1] Aegide i, ARG, 55, IR/ MY AL 700 0T gl IR 1
BRERARBNZTRIHET]. 2EEM,2008,39(1):
94 -99.

Hua ] F, Jiang Q, Shi C J. Effect of urease/nitrification inhibitors
on soil urease activity, soil available N and yield of spring wheat
[J]. Chin. J. Soil Sei. , 2008, 39 (1) : 94-99.

[2] Giocacchini P, Nastri A, Marzadori C et al. Influence of urease and
nitrification inhibitors on N losses from soils fertilized with urea
[J]. Biol. Fert. Soils, 2002(36) :129 -135.

[3] Xu XK, Zhou L K, Van Cleeout O et al. Fate of urea—"N in a
soil-wheat systems influenced by urease inhibitor hydroquinone and
nitrification dicyandiamide [ J]. Plant Soil, 2000, 220. 261
-270.

[4] ZF/M,¥FF 0, Grant C A, Bailey L D. FREE 5 IREH 57 BT
FIM /N RBR AR MR [T]. T2t X Ay 51 5¢, 1998,
3(1):36 41.

Wang X B, Xin J F, Grant C A, Bailey L D. Effects of urease
with nBPT on N uptake of spring wheat[ J]. Agric. Res. Arid Ar-
eas, 1998, 3(1): 36 41.

[S] s, IMKIT, THM. AREEM HI57 NBPT Xf 1 SRR B kAl
[REE AR REN (1], RIER Tk 2B ,2007,26 (1) :
24 -27.

Zhao L, Sun Q Y, Yu Y M. Effect of urease inhibitor NBPT on
soil urease activity and urease producing microorganisms[J]. J.
Dalian Inst. Light Ind. , 2007, 26 (1) 24 -27.

[6] Zerulla W, Barth T, Dressel J et al. 3,4-dimethylpyrazole phos-
phate ( DMPP)—A new nitification inhibitor for agriculture and
horticulture[ J]. Biol. Fert. Soils, 2001, 34 79 -84,

[7] Sema M D, Bafiuls J, Quifipnes A et al. Evaluation of 3, 4-dime-
thylpyrazole phosphate as a nitrification inhibitor in a citrus-culti-
vated soil[ J]. Biol. Fert. Soils, 2000, 32; 41 -46.

[8] LiH, Liang X Q, Chen Y X et al. Effect of nitrification inhibitor
DMPP on nitrogen leaching, nitrifying organisms, and enzyme ac-
tivities in a rice-oilseed rape cropping system[ J]. J. Environ.
Sei. , 2008(20) ; 149 -155.

[9] ¥, R R, FBIS, 5. AL hlsv DMPP XI 3R - fLin e
PRI T]. RV IR, 2007,26 (1) 1269 -272.

Xu C, Wu L H, Zheng X Y ez al. Effect of nitrification inhibitor
DMPP (3, 4-dimethylpyrazole phosphate) on nutrient-supplying of
vegetable soil[ J]. J. Agro-Environ. Sei., 2007, 26 (1) 269
-272.
[10] JHT,BRFIZE, ik, 45, NBPT 55 DMPP RJR)#) &4 4 0 R
RAFALRRW[T]. 568 ,2008,39(4) :896 -899.
Xing W, Chen L J, Chen Z H e al. Synergistic effect of different
doses of NBPT and DMPP on urea-N transformation[ J]. Chin.
J. Seil Sei. , 2008, 39(4) . 896 —899.
(117 Bdns. b2 Hror k[ M. dbxt: FERL AR



650 Y E SRR R 17%
#,1999. [15] ZR#E WAEMAIAL RER,XRFE PELIEAER
Lu R K. Chemical analysis of soil agricultural [ M ]. Beijing:; [M]. Jb Bl A, 1992, 94 -144.
China Agriculture Press, 1999. Li L M. Nitrification[ A]. Zhu Z L, Wen Q X. Chinese soil ni-
[12] 1RF%H, =L, BE, 2. T IEIREE 0 A a4 4l 7 trogen[ M]. Beijing: Science Press, 1992. 94 -144.
BRI [I]. PR ,2009,25(12) 1145 -149. [16] SB3E4E, BRI ZE. MR B/ A5 1030 7] 16 1 58 N #54bd b iy
NiXJ,LYZ, XuCY et al. Advance of research on urease in- ERTT]. 18858 ,2007,38(4) 773 -780.
hibitor and nitrification inhibitor in soil[ J]. Chin. Agric. Seci. Juan Y H, Chen L J. Effect of urease and nitrification inhibitor
Bull. , 2009, 25(12) ; 145 -149. on soil-N transformation [ J]. Chin. J. Soil Sci., 2007, 38
(131 $RoCF AR, e, . A AD X B3 R BK R L e (4) : 773 -780.
B YRR R )], B E R SE ], 2008,24(2) : [17] ZFIER AREIR, 5. EEZIAMER DMPPLI]. £8
265 -268. geE R ,2007,13(12) :46 48,
Xu W P, Ren X K, Meng T et al. The effect of soil microorgan- ChaZ Z, Lin Z M, Luo W. Germany’s new nitrification inhibitor
ism and enzyme activities with bio-silicon ferfilizer in albic soil DMPP[J]. Anhui Agri. Sci. Bull. 2007, 13(12) . 46 —48.
[J]. Chin. Agric. Sci. Bull. , 2008, 24 (2): 265 —268. [18] XBAmmW , 25M, 2B, A on3s. IREEIN G B4V FIHLEE 5%
[14] Avrahami S, Conrad R, Braker G.. Effect of soil ammonium ML), HFhRA RIS ,2006,31(6) 125 -28.

concentration on N, O release and on the community structure of
ammonia oxidizers and denitrifiers[ J]. Appl. Environ. Microbi-

ol. , 2002, 68(11) : 5685 -5692.

Zheng F L, Li B, Li X Y, Shi Y L. Mechanism and effect of u-
rease nitrification[ J]. J. Jilin Agric. Sei. , 2006, 31(6): 25 -
28.



