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Effects of Combined Application of Urea and Slow-release Urea Plus DMPP on Nitrogen

Transformation in Lime Concretion Black Soil

SHU Qing, WANG Xianggi, QI Yongbo, MU Jing, ZHANG Fuyuan, ZHU Rong, ZHANG Ligan", GAO Hongjian

(Anhui Province Key Lab of Farmland Ecological Conservation and Pollution Prevention, School of Resources and Environment,
Anhui Agricultural University, Hefei 230036, China)

Abstract: A indoor constant temperature and humidity incubation experiment was conducted in which the dynamic changes of
soil nitrogen forms during a 63 d incubation period was studied to explore the influences of the combined application of urea and
slow-release urea plus 3,4-dimethylpyrazole phosphate (DMPP) on nitrogen transformation in lime concretion black soil. Seven
treatments were designed, which included: 1) CK (without fertilization), 2) N (only urea), 3) S (only slow-release urea), 4) NS
(60% urea and 40% slow-release urea), 5) ND (urea plus DMPP), 6) SD (slow-release urea plus DMPP), and 7) NSD (60% urea
and 40% slow-release urea plus DMPP). The results showed that: 1) the content of ammonia nitrogen was significantly higher in
ND than that in N during prior 35 d incubation period, which indicated that the addition of DMPP could effectively delay the
process of ammonium oxidation. 2) Similarly, ammonia nitrogen content was higher in SD than that in S. Moreover, oxidation of
ammonium was inhibited up to day 49 with reduced apparent nitrification rate, while the nitrification inhibition rate was enhanced.
3) Compared to NS, the content of ammonia nitrogen was significantly higher and the half-life of ammonia was extended up to
18.6 d in NSD. In addition, the nitrification inhibition rate in NSD increased significantly and the inhibition continued up to day
32. In conclusion, the ammonia oxidation processes were significantly inhibited and the residence time of ammonium in soil were
significantly prolonged by the addition of DMPP in the treatment of urea combined application with slow-release urea, which

exhibited a relative higher nitrification inhibition rate and a relative lower apparent nitrification rate. These findings provide
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scientific reference for application of urea and slow-release urea to prevent loss of nitrogen in farmland.

Key words: Slow-release urea; DMPP; Ammoxidation; Nitrification; Lime concretion black soil
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Fig. 1 Changes of soil NH;-N contents under different treatments
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Table 1 Effects of DMPP addition on ammonia oxidation rate
constant and half-life of ammonium nitrogen

Ab¥ FEAMEAREW R ESEEEHQ) R

N 0.474 9 1.5 0.993 8
ND 0.060 1 11.5 0.956 4

S _ _ _
SD - - -
NS 0.512 4 1.4 0.9521
NSD 0.037 3 18.6 0.890 7

2.2 ARAEXNTIEMESRSENZIT

P Ab PR AN A R S m AR G R
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S LTt e A AR AL B RS . N AbBRTE
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fEHBRZI(P<0.05), 7555 1 ~28 K, N AHAEAA
SR EERT ND AF(P<0.05), 145 49 KA, N
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Fig. 2 Changes of soil NO;-N contents under different treatments
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Fig. 3 Changes of soil apparent nitrification rates (A) and nitrification inhibition rates (B) under different treatments
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Fig. 4 Changes of soil pH under different treatments
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Fig. 5 Changes of soil urease activities under different treatments
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