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Change of soil nitrogen mineralization in dryland during the summer fallow

MA Le-le, XIA Meng-jie, JIANG Yong-ji, ZHOU Jian-bin
( College of Natural Resource and Environment , Northwest A&F University , Key Laboratory of Plant Nutrition and
the Agri-environment in Northwest China, MOA, Yangling , Shaanxi 712100, China)

Abstract: The Stanford and Smith aerobic incubation method was used to study the changes of nitrogen (N) min-

eraization from soils from farmer’ s fields and by nitrogen application treatments before and after summer fallow in the

Loess Plateau. Compared to that before summer fallow, soil N mineralization after summer fallow in Changwu and Yan-

gling was decreased by 29.52% and 7.15% , respectively. The cumulative mineralized N also was decreased significant-

ly in long-term non-N fertilization after summer fallow. However, significant differences were detected for the two differ-

ent N fertilization treatments. Correlation analysis showed significant positive correlations between the cumulative mineral-

ized N and soil organic matter and total N before summer fallow. Two pools of first-order kinetic equation were used to

model the curves of N mineralization from different soils. The results indicated that mineralized N potential (N;) in soils

of Changwu and Yangling after summer fallow were decreased by 85% and 66% , respectively. Therefore, summer fallow

significantly reduced the mineralization of N in soil.
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Table 1  Contents of organic matter and total nitrogen in different soil samples

ek A ] 1% Yangling KK Changwu
Index Time Naso Niz Ny A B C D E
AL PRFRFT Before fallow 13.69 13.29 13.21 14.38 13.69 13.55 14.29 13.44
SOM/(g-kg™") PKERJG After fallow 14.37 13.93 13.85 14.91 13.88 13.10 14.80 13.06
SR IRPRAT Before fallow 0.84 0.79 0.81 0.88 0.84 0.82 0.90 0.80
N/ (g kg™") KINJG After fallow 0.90 0.85 0.86 0.93 0.88 0.82 0.91 0.80
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Fig.1 Changes of cumulative mineralized N in different farmlands soil during the summer fallow season(Changwu)
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Table 2 Comparison of potential and constant rate of N mineralization ( Changwu)

G ACET L METFL AT L G AR ER  MET AT bR
4 H i [|] Easily mineralized Persistently mineralized Easily mineralized Persistently mineralized

2
Samples Time N potential N; N potential N, rate k, rate k, R
/(mg-kg™") /(mg-kg™") /week ™! /week ™!
R PRI Before fallow 18.27 167.73 0.326 0.023 0.996
KIRJG After fallow 0.00 297.22 0.000 0.009 0.995
5 PRI Before fallow 10.57 170.66 3.942 0.024 0.997
KIRJG After fallow 0.00 267.88 0.000 0.011 0.993
c YRR Before fallow 14.94 211.37 2.306 0.016 0.993
PRIRJG After fallow 3.83 251.47 1.221 0.009 0.994
PRIRITT Before fallow 40.02 183.31 0.504 0.026 0.996
D
RIFJG After fallow 5.31 268.25 2.376 0.014 0.995
YR Before fallow 13.32 107.97 1.867 0.047 0.997
F
RIFJG After fallow 5.45 215.21 1.986 0.011 0.994
M PRIFIR Before fallow 17.63 151.62 0.885 0.029 0.996
Average KINJG After fallow 0.00 170.44 0.000 0.019 0.994
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Fig.2 Changes of cumulative mineralized N in different soils during the summer fallow season ( Yangling)
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Table 3 Comparison of potential and constant rate of N mineralization (Yangling)
G AT MR AH BRI R XET R s
Kb T i 8] Easily mineralized Persistently mineralized Easily mineralized Persistently mineralized )
N levels Time N potential N; N potential N, rate k, rate ky R
/(mg'kg’]) /(mg'kg’l) (week™1) (week™")
N PRIFHET Before fallow 9.86 116.91 1.509 0.031 0.998
0 RIFJGE After fallow 4.56 180.65 1.318 0.018 0.997
N PRIHHT Before fallow 5.18 137.46 0.596 0.025 0.998
w RIHJE After fallow 4.71 149.45 2.480 0.024 0.996
N PRIHHT Before fallow 11.86 119.89 1.745 0.028 0.998
! RIFJE After fallow 0.00 165.93 0.000 0.015 0.992
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Fig.3  Correlation between cumulative mineralized N and SOM, TN during the summer fallow
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