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Effect of the Urea with Nitrification Inhibitor DMPP Addition on Different Form Nitrogen Transformation in
Rice Fields

YU Qiao—gang™*, CHEN Ying—xu'

(1.College of Natural Resources and Environmental Science, Zhejiang University, Hangzhou 310029, China; 2.Institute of Environment, Re—
source, Soil and Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract:In a rice pot incubation experiment, the effect of nitrogen transformation and rice growth were studied by applied urea with new ni—
trification inhibitor 3,4-dimethyl pyrazole phosphate(DMPP) in the powder soil and blue clayey paddy soil. The results showed that, in the
powder soil and blue clayey paddy soil, the ammonium concentration were increased 94.6% to 97.9% and 55.4% to 65.1%, nitrate nitrogen
concentrations were declined 49.0% to 81.3% and 33.9% to 83.7%, and nitrite nitrogen concentrations were declined 46.9% to 90.9% and
53.7% to 90.2% , respectively. DMPP could stimulate the nitrogen uptake, improve the rice yields 24.9% and 14.2%, increase biomass
amount 20.6% and 14.4%, in the powder soil and blue clayey paddy soil, respectively. The nitrogen adsorption amount was also increased
15.3% and 22.5% in the powder soil and blue clayey paddy soil, improving the nitrogen use efficiency in rice production. The nitrification
inhibitor DMPP addition in the urea could effectively sustain the high ammonium nitrogen concentration and low nitrate and nitrite nitrogen
concentrations in the soil, increase the nitrogen uptake by rice and improve the nitrogen use efficiency.
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Table 1 Physical and chemical properties of the tested soil

SR FHEPR N o
TOC /g-kg™ 23.1 20.4
TN/g kg™ 2.40 1.88
C/N I 9.61 10.85
LB/g- kg 0.928 0.740
pH(F:7k=1:2.5) 6.80 7.38
CEC/cmol - kg™ 18.25 9.88
KL% 46.4 29.0
WYL/ % 2.1 62.7
WL/ % 115 8.3

E:TOC N AA YLK, TN 2R, CEC HIHE T2 # .

12 AN BESSRAE

W BT ERE, BIBRR R, LR RN R
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DI AREE : (1)X B8 (CK), A AE; (2) % R R
(UA); (3)% IR 2 +DMPP 157 (DP), &AL B EE 2
3, RACH B ATai R R ZEAE 90 kg-hm, 35 — UK HtAL
90 kg-hm?,DMPP i AR R R ST EM 1%, EfR
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0~3 cm JR 48 o B 2 mol - L RYSALARFRER,
Fsh A2 AR SRS R KRR
WG REKFERAT RS, T REREMERR S
Ho
1.3 BIESHT

0 B4 R A Micrsoft Excel 2003 F11 SPSS 10.0
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ik 55.26 mg kg F1 153.03 mg-kg?, ZJ5H FKREM
W S AR B R AE R R, IS A S
AW TR, 35 d 543514 8.99 mg-kg™ 1 12.58 mg-
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Figure 1 Temporal changes of ammonium concentration in the surface soil
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Figure 2 Temporal changes of nitrate concentration in the surface soil
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Figure 3 Temporal changes of nitrite concentration in the surface soil
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Table 2 Temporal changes of inorganic nitrogen concentration in the surface soil( mg-kg™)
e H—UHER WA
4d 7d 14 d 21d 28 d 35d 7d 14 d 21d 28 d 35d
VAN i CK 30.94 29.11 26.70 26.69 24.72 22.68 32.63 19.09 16.51 16.23 16.16
UA 72.33 103.26 60.32 55.12 41.81 37.66 84.43 61.09 40.84 31.14 25.37
bp 82.35 105.39 65.16 55.75 45.10 42.17 85.89 66.95 42.96 36.62 26.19
HLR CK 33.87 21.54 22.04 22.58 20.10 20.78 24.28 15.76 14.65 13.73 1343
UA 165.95 205.48 149.43 115.96 63.75 44.53 191.85 124.84 46.97 33.36 18.22
DP 181.25 211.74 150.88 122.52 85.15 81.46 192.02 172.84 78.92 33.24 20.29

o BEAEXT TR & B INE B e B2
e MR 7d f5, B TFIRE KR, K& &
KB RE, 25 TR RRERNIEFRE, 1%
THEEIN TR fEKBEREN, BHRE
70 d NEE/M 2 FIF E TR HIER TR & &
4331k 55.76 mg-kg™ 5 105.49 mg-kg™, Wsjl DMPP
IR AL FRSY 52K 59.50 mg-kg™ 5 120.94 mg-kg™,
i A DMPP #1157 4 b P + 8 oA R B R T8 L
PREACIE, 5 DMPP #iI5%) , gef HEETHA & &
Sy 6.7%F 14.7%, R FRKFEX R E Mk
FIA, REAREFHE,
2.5 DMPP 37k &£ MR KR & F AR m

Jiti i} DMPP Sl 0% 7K A ) A= Wy 2 IR B 3%
(R 3), 7/, SEAUREM L, RS A
FT B9 4 4 B 8 24.9% F1 16.3% , & A= ¥ &2 38
20.6% , WA BN 22.5%, TEHLRP, SHEMRE
HHE, AR RAEYERE N 14.2%F 14.7%, &
YR 14.4%, WA BN 15.3%, i} DMPP
HREMARER, R T KRBT, %
RN,

3 e

AL LI AR AT 2 AP 0R S — 200 NHI 4R

60 NOy, S 5X—4 RN A EFR A A L4 5,
A 1k E2 B T & (Nitrosomonas ) 24 IS 4 & AR
BB RN R NOs &AL NOs , SR EML 2 5
X—2 R, B AGAT B 8 (NVitrobacter ) Ay WSS 40 B4 Y
R XTI RN, REA — R g,
AR i e T YA 1 b B N w2
AL RSN SR AR AE AT BELAR A A
I AE AR SO E M R o /v LA KR4
FOKRE AL F B , DMPP w] 45 %5034 I AP + 3405
RWE, BT EMSAMEMERKRE, X5
DMPP G878 S0 il Ak UL ) 35 — AN BRAHAF A1
RFH , ARVEYFAEAR F AT 554 T X
B P AT 1500t P A e O S TR, L Fl 401 390 A
FAE 3 P K B R R B B S R B B W
AN REB, DT AT LRSS R AR B 5 F R w4k
PR 8 R ARRIS 1051, - R ET IR B [ o I P
RIBEASA, X 5 AT A A R R HEF /R,
I R AL R R, B ) F IR AR 1 7K AR B B BGE
B, AR RE RIS Y2, B8 RS,
A2 AT AR A I A AL B 1500 e )8 5 R AE R i
feibRe , LR R AR R A R 2R B— R A kR
FIR R B AR , T ELA I At 45 FE R B A
P00 T PR AR R T e SRR B A P2 I BTk 1, AR

% 3 DMPP X7k B4 ¥ F R B LIREFI A M0 5347
Table 3 Effect of DMPP on rice growth characters and soil nitrogen uptake

+i% AbFR /g FEFF/g HYRls SERE% WRElg — SHER/%  REBER/g RFEIH FHZRI%
Mgt CK 4.24c 5.54b 9.78¢ 2.55b 0.25 1.68c 0.16 —

UA 6.39b 6.37a 12.76b 3.13a 0.40 2.35b 0.30 28.8

DP 7.98a 7.41a 15.39a 3.16a 0.49 2.60a 0.40 454
HEle CK 7.33¢ 5.91b 13.24¢ 291b 0.39 2.32¢ 0.31 —

UA 10.96b 7.94a 18.91b 3.10a 0.59 2.57b 0.49 377

DP 12.52a 9.11a 21.63a 3.13a 0.68 2.77a 0.60 552

A —F AR TR 2 B3 (P<0.05),LSD £&E A,
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