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Effect of the Urea with Nitrification Inhibitor DMPP Addition on Different Form Nitrogen Transformation in
Rice Fields
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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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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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Table 2 Temporal changes of inorganic nitrogen concentration in the surface soil mg-kg™
4d 7d 14d 21d 28 d 35d 7d 14 d 21d 28 d 354d
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
Dp 82.35 105.39 65.16 55.75 45.10 42.17 85.89 66.95 42.96 36.62 26.19
CK 33.87 2154 2204 2258 2010 2078 2428 15.76 14.65 1373 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
NO;
o 7d Nitrosomonas
NO; NO;
o Nitrobacter
70 d o
55.76 mg-kg™ 105.49 mg-kg™ DMPP L4y
59.50 mg-kg”  120.94 mg-kg™ N
DMPP o
o DMPP DMPP
6.7% 14.7%
o DMPP i,
2.5 DMPP
DMPP HRE
3
249%  16.3%
20.6% 22.5%. sl
142% 14.7%
14.4% 15.3%. DMPP
013
o
3
NH; (510 15]
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Table 3 Effect of DMPP on rice growth characters and soil nitrogen uptake
/g /g /g 1% /g 1% /g 1%
CK 4.24¢ 5.54b 9.78¢ 2.55b 0.25 1.68¢ 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 45.4
CK 7.33¢ 591b 13.24¢ 2.91b 0.39 2.32¢ 0.31 —
UA 10.96b 7.94a 18.91b 3.10a 0.59 2.57b 0.49 37.7
DP 12.52a 9.11a 21.63a 3.13a 0.68 2.77a 0.60 552

P<0.05 LSD
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