+ 1 (Soils), 2024, 56(4): 726-734

DOI: 10.13758/j.cnki.tr.2024.04.005
IO, FRMES, ZRAAE, A A R A IR B iE X - A A AR A IR R, 2024, 56(4): 726-734.

RS L3N %3] 5 7[5 S AR B e X = 1R 4k S A2 B9 HD $I 3 SR

—1,2 37 3 3 2,4% R 4 > -4 2,5 2,5
I mt, RMES, FAAETY) BN, BREE, KEAEP, BB,
1,2 44-24 24
B33 S (I , TRIE
(1 VYRS R IR IS 2 e /PG i K KT A B RO S G R L, B 4007165 2 SO RER GIEHTSERE, A8 230001; 3 MA/R

TE T KRS0, MRIE 1500905 4 H Al RAF 3 U5 S5 PRI B/ rh RO R 2 R g ol & JeAFoE e, dbae 1001935 5 ik
BRI B A RR A |, A8 230001)

&'_7>.

OE: NWHER LI HIR DMPP(3,4-— F SLMEns LR PR W] 135 T SRR ZUIRECAE R VE AR, it = ) R 3ERE 316,
55T DMPP 435l SIRE RN . ZANE. Gifisies . SBER BT A FRRPEME(pH 5.48 Fl 8.25) - HErh AR Ak S A R W52
25, DMPP SRR ARG, 75T pH HHEAME T X AT £ NH,-N i NO-N 9564k, FEELAEmM: - i il
Tttt FEATREARRIX DMPP fEFIACRAEI WA R, KEFeaifind, R4 T, DMPP 5 ARRIACRHICHE A fis kil
BORRIAE G NE> IR B> BTN R, SRS 518 64.5% . 54.1%. 40.4%. 13.2%; TEBRME IS T ARk
TR FE IR IR B > A B> R > BB e, WS AIIHR 3R 69.6%. 58.3%. 49.9%. 26.2%. AN[FIAEAR: b H7E il M + 5%
T BREEA Y B E R TR %, HAEARELMT DMPP 54 BB 4 B8N +iE RREE L4+, (H DMPP
S5iRe AR . Gl . REBEREE AT 5 B R B . BAORE, ARIZES DMPP kA il £
BEEA, BEmME L ERZBCRTEL: . ST, DMPP 5550 P51k & T BCHE 23 0 38 1 T 3 a3 R AR, 3t S AR T AN
DMPP R LA 38 pH A5 5%, fili IR 72 48 5 AR A B M o sl BRI DMPP B i . 48 b, PR e
[ SRRk 5 e A ) ) P e T LA e A A A AR IR MR . SO P AR A RIS e IR R = B B TR X
KR AARINEIN; AIREL; RHERE BieinER; R
HES S S143.1+6 XHERARRAD: A

Inhibitory Effects of Nitrification Inhibitors Combined with Different Nitrogen Fertilizers on

Soil Nitrification Process

MA Li'?, LIANG Xiongying®, LI Dongjia®*", DONG Wenqing*, TANG Zhiping*, HAO Xingzhong®®, CHEN Jun®®,
YU Haifeng®®, WANG Xiaozhong'? LIU Rui**, ZHANG Weifeng>*

(1 College of Resources and Environment, Southwest University /| Interdisciplinary Research Center for Agriculture Green
Development in Yangtze River Basin, Southwest University, Chongging 400716, China; 2 Academy of Green Intelligent
Compound Fertilizer, Hefei 230001, China; 3 School of Environment, Harbin Institute of Technology, Harbin 150090, China;
4 College of Resources and Environment, China Agricultural University | National Academy of Agriculture Green Development,
China Agricultural University, Beijing 100193, China; 5 CNSIG Anhui Hongsifang Fertilizer Co., Ltd., Hefei 230001, China)

Abstract: To clarify the effects of DMPP (3,4-dimethylpyrazole phosphate) combined with different nitrogen fertilizers under
different soil conditions, the effects of nitrification inhibitor DMPP combined with urea-ammonium nitrogen fertilizer, compound
fertilizer, ammonium sulfate-nitrate and oxalamide on nitrogen conversion and ammonia volatilization in soils with pH 5.48
(south paddy soil) and pH 8.25 (north salinized fluvo-aquic soil) were studied via soil microcosm incubation in the laboratory.
The results showed that the combined applications of DMPP with different types of nitrogen fertilizer could inhibit the conversion
of soil NH, -N to NO;-N under different soil conditions, and the effects in alkaline soil were better than those in acidic soil. At the

end of culture, in acidic soil, the nitrification inhibition effects of DMPP with different fertilizers were of compound fertilizer >
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urea-ammonium nitrogen fertilizer > oxalamide > ammonium sulfate-nitrate, with nitrification inhibition rates of 64.5%, 54.1%,
40.4% and 13.2%, respectively, while in alkaline soil were of urea-ammonium nitrogen fertilizer (69.6%) > compound fertilizer
(58.3%) > oxalamidide (49.9%) > ammonium sulfate-nitrate (26.2%). The accumulated ammonia volatilization in alkaline soil
was significantly higher than that in acidic soil under different fertilizer treatments, and the combined application of DMPP with
compound fertilizer significantly increased the accumulated ammonia volatilization under different soil conditions, but the
combined applications of DMPP with urea-ammonium nitrogen fertilizer, ammonium sulfur nitrate and oxalamide had no
significant effect on soil accumulated ammonia volatilization. In general, the combined applications of different nitrogen
fertilizers with DMPP can inhibit soil nitrification process, and the effects were better in alkaline soil, but the combined
application of DMPP with conventional balanced compound fertilizer would significantly increase the risk of soil ammonia
volatilization, which is also related to fertilizer type, DMPP added amount and soil pH. In conclusion, the combination
applications of different fertilizers with nitrification inhibitors according to different soil conditions can better play the role of
nitrification inhibitors, which has guiding significance for stabilized fertilizers production based on different nitrogen forms.

Key words: Nitrification inhibitors; Type of nitrogen fertilizer; Soil types; Nitrification inhibition rate; Ammonia volatilization
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Table 1 Basic physiochemical properties of tested soil
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Fig. 1 NH,-N contents in soils under combined applications of DMPP with different nitrogen fertilizers
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Fig. 2 NO;-N contents in soils under combined applications of DMPP with different nitrogen fertilizers
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Table 3 Nitrifications in soils under combined applications of DMPP with different nitrogen fertilizers
1 b3 AL 2 (%)
1d 3d 5d 10d
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Fig. 3 Ammonia volatilization in soils under combined applications of DMPP with different nitrogen fertilizers
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