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Effects of nitrification inhibitors on purple soil nitrification and N,O emissions

LAI Jing—jing, LAN Ting’, WANG Qi, TAN Chun-lin, LI Meng—xiao

(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Calcareous purple soils in the Sichuan Province are characterized by weak nitrogen retention, because of their strong nitrifica-
tion. In order to investigate the effects of nitrification inhibitors on purple soil nitrification and N,O emissions, we explored the variability of
soil inorganic nitrogen content, nitrification rate, and N,O production rate. This was done after the addition of nitrification inhibitors[dicyan-
diamide (DCD), 3, 4-dimethylpyrazole phosphate (DMPP), 2—chloro—6- (trichloro—methyl) pyridine (Nitrapyrin), methyl 3—(4-hydroxy-
phenyl) propionate (MHPP)] and nitrogen fertilizers to the calcareous and acid purple soils. The calcareous purple soil was compared with
an acid purple soil obtained after incubation at 25 °C and with 60% water holding capacity (WHC). Our results showed that four nitrifica-
tion inhibitors successfully impeded the conversion of NH; to NOj3 and reduced the emissions of N2O for both soils; The inhibitory efficien-
cies of nitrification inhibitors on the calcareous purple soil nitrification rates were : MHPP(93%~193% )> Nitrapyrin(91%~191%)> DMPP
(9%~58%) > DCD (6%~14% ), while the efficiencies on the acidic purple soil nitrification rates were : MHPP (76%~116%) > Nitrapyrin
(62%~109%)> DCD(59%~75%)> DMPP(26%~43%). The inhibitory effects of nitrification inhibitors on the total N>O production in the
calcareous and acidic purple soils were 46%~76% and 32%~54%, respectively. In summary, Nitrapyrin and MHPP showed strong inhibito-
ry effects, compared with DCD and DMPP, on nitrification and N,O generation rates of the tested soils. Our results provide a theoretical ba-
sis for the field application of nitrification inhibitors to purple soils, encouraging the use of moderate amounts of nitrogen fertilizers, and re-
ducing the environmental risk linked to the use of nitrogen fertilizers.
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Table 1 Properties of the studied soils

42 Soil type pH {E Bk Clay (<2 wm)/% FHLBE SOM/g- kg™ 2% TN/g kg™ C/IN CEC/cmol -kg™!
VaY/Re 3 St 8.15 30.8 19.91 1.47 7.86 26.25
kst 5.10 17.8 16.54 0.97 9.89 7.04
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Figure 1 Evolution of soil NHi=N and NO3;-N content in different treatments
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Table 2 Soil nitrification rate and inhibitory efficiency of nitrification inhibition in different treatments during different incubation periods

aee &S I ] B

Soil type Incubation periods/d CK DCD DMPP Nitrapyrin MHPP
AR fiFi fl i 2%/ 0~1 0.02+0.04¢ 0.02+0.14¢ 0.62+0.65a 0.69+0.38a 0.48+0.40a
EUEE mg N-kg-d! 1~2 2.90+2.02b 0.21+0.31¢ 0.81+1.39a 0.210.20ab 0.18+0.41a
2-3 7.09%1.70a 8.41+0.18a 2.77%2.17a 0.0120.18ab 0.05+0.19ab
3~4 0.50+1.85¢ 0.85+0.76bc 0.59+0.90a 0.07+1.41ab 0.13%1.87a
4~5 0.82+0.87bc 1.1920.83b 3.00+3.13a -0.20£0.65ab -0.02+0.28ab
5~7 0.28+0.88¢ 0.23+0.07¢ 0.42+0.42a ~0.64+0.54bc -0.47+0.42ab
7~10 0.30+0.64¢ 0.3920.68bc 1.0020.51a -1.96+0.57d -1.370.71bc
10~14 0.28+0.53¢ 0.20+0.33¢ 0.28+0.54a -1.57+0.43cd -2.16+0.43¢
0~14 1.00£2.03A 0.94+2.16A 0.91=1.31A -0.91+1.03B -0.93+1.13B
1% 0~3 14 58 91 93
0~5 6 32 94 93
0~7 6 28 105 101
0~14 6 9 191 193
R kiR & 0~1 0.05+0.14¢ 0.09+0.39a 0.85+0.10a 0.76+0.97a 0.90+0.26a
O mgN-kg'd! 1-2 0.15£0.50¢ 0.22:0.18a 0.1420.26a 0.06:0.16ab 0.01:£0.28be
2~3 0.08+0.68¢ 0.18+0.69a 0.13+0.57a 0.02+0.20ab 0.07+0.29h
3~4 0.53+0.57bc 0.13+0.38a 0.53+1.22a 0.06+0.20ab -0.06+0.25hc
4~5 2.06+0.70a 0.11+0.23a 0.53+0.47a 0.24+0.81ab -0.16+0.14bc
5~7 0.87+0.66bc 0.57+0.28a 0.26+0.54a -0.32+0.25b -0.08+0.14bc
7~10 1.9420.13a 0.73£0.17a 0.940.30a -0.01£0.06ab -0.55+0.49¢
10~14 1.1320.37ab 0.50+0.27a 0.84+0.17a -0.45+0.22b -0.33+0.45bc¢
0~14 1.07£0.79A 0.44+0.35B 0.63+0.50B -0.10+0.46C -0.17+2.03C
038 %1% 0~3 -78 -284 -184 -232
0~5 75 26 62 76
0~7 60 43 90 88
0~14 59 41 109 116

T« [l —FAN ) /NG P B3R [ — Ak BT b S 4% I ) B 2 [ il AL R 22 53 225 (P<0.05 ) 5 IS 1] B2 O~ 14 o AR P T2 3 Ay 25 I i) B3 4 i £ 3
SREEN ARSI, 1247 AN [R5 5B 4% A TR - ST i AL 80 28 52 .35 (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences (P<0.05) in the nitrification rate between different incubation

periods under the same treatment. The nitrification rate of 0~14 d in the incubation period was the average value of the nitrification rate in each incubation

period through time weighted calculation. In this line, different capital letters indicate significant differences (P<0.05) in the nitrification rate of 0~14 d in

the incubation period between different treatments.
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