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Effect of different long-term fertilization treatments on nitrogen
mineralization characteristics in soil

ZHAO Wei'? ,LIANG Bin'*,ZHOU Jianbin'

(1 College o f Natural Resources and Environment s Northwest A&F University/Key Laboratory of Plant Nutrition and the
Agri-environment in Northwest China ,Ministry of Agriculture .Yangling » Shaanxi 712100, China;2 Weinan Agricultural
Technology Promotion Center ,Weinan , Shaanxi 714000, China;3 College of Resources and Environmental Sciences ,

Qingdao Agricultural University ,Qingdao,Shandong 266109 ,China)

Abstract: [Objective] This study aimed to understand the soil nitrogen supplying capacity of different
long-term fertilization treatments. [ Method) An intermittent leaching aerobic incubation experiment was
conducted to evaluate the effects of different long-term fertilization treatments (No-F,no fertilizer for 20
years; NPK,applied NPK fertilizers for 20 years;and MNPK ,applied cattle manure plus NPK fertilizers for
20 years) on N mineralization in soil layers of 0—20 ¢m,20—40 cm and 40— 60 cm in winter wheat-summer
fallow rotation system. [Result] Compared with the NPK treatment,the MNPK treatment significantly in-
creased soil organic carbon,total nitrogen,cumulative mineralized N and potentially mineralizable nitrogen
(N,) in soil layers of 0—20 cm and 20—40 cm. The cumulative N and N, in layer of 0—60 cm were signifi-
cantly higher in the MNPK treatment than in the No-F treatment. For all treatments, the proportions of N,
to total N were 19%—23%,9% —12% and 6% in layers of 0—20 cm,20—40 cm and 40— 60 cm,respec-
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tively. The proportion of N, to total N was the highest in the MNPK treatment. The ratios of cumulative
N in layers of 0—20 ¢cm,20—40 cm.and 40—60 cm were 62% —71%,20% —27% ,and 9% —12% ,respec-
tively. The MNPK treatment had the highest ratio of cumulative N in layer 0—20 c¢m to layer 0 —60 cm.

[Conclusion) Long-term combined application of cattle manure with inorganic fertilizer was an efficient

way to enhance the nitrogen supplying capacity in soil layer of 0—60 cm.

Key words: long-term fertilization;soil ; nitrogen; mineralization characteristics
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Table 1 Contents of soil organic carbon and total nitrogen and C/N ratio in soils
with different long-term fertilizer treatments
Ab 3 igiﬁfﬁ/cm ﬁm@%/(g'_kgfw 2R/ (g kg™ C/N
Treatment Soil depth Soil organic C Total N !
0~20 7.21 ¢ 0.80 ¢ 9.01
No-F 20~40 5.44 ¢ 0.62 ¢ 8.77
40~60 4.45 b 0.53 b 8. 40
0~20 9.04 b 1.04 b 8.69
NPK 20~40 6.02 b 0.68 b 8.85
40~60 4.79 ab 0.59 a 8.12
0~20 12.98 a 1.42 a 9.14
MNPK 20~40 6.56 a 0.77 a 8.52
40~60 4.98 a 0.56 ab 8. 89

T« [ 5 BR JE e A [R/NG 58 R 22 57 838 (P<C0. 05) .

Note: Different lowercase letters within the same column mean significant difference (P<Z0. 05).
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Fig. 1 Effect of different long-term fertilizer treatments on cumulative mineralized N in soil layers
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Table 2 Effect of different long-term fertilizer treatments on cumulative mineralized N in soil layers
B /om i 5 BETIR. passson s,y WAL/ %

Soil depth Treatment N, k N mineralization rate
MNPK 352.1 0.019 2 23.28 12.10
0~20 NPK 216.3 0.019 5 19. 47 10. 43
No-F 178.6 0.019 4 20. 88 11. 00
MNPK 87.3 0.0239 11.76 7.28
20~40 NPK 64.0 0.021 0 9.40 5.35
No-F 66. 7 0.024 0 10. 14 6. 24
MNPK 38.6 0.024 9 6.42 4. 09
40~60 NPK 35.0 0.025 7 5.56 3.63
No-F 32.0 0.020 2 5.65 3.11

H:STN A +HHEEA S E.

Note:STN stands for soil total N content.
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