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Abstract; An aerobic incubation method with a constant temperature was used to investigate the effects of
different fertilization measures and soil types on soil nitrogen mineralization characteristics of typical
farmland in Northwest China. Four fertilization treatments: no fertilizer ( CK), single urea application
(U), single organic fertilizer application (M), and urea combined with organic fertilizer (U + M) were
set up to explore the dynamic process of nitrogen mineralization in different soil types. And the first-order
kinetic equation fitting and correlation analysis were carried out on the soil accumulative mineralized
nitrogen. The results showed that fertilization treatments and soil type significantly affected soil ammonium
nitrogen, nitrate nitrogen, and accumulative mineralized nitrogen contents. And there were significant
interactions between fertilization and soil type. The orders of accumulative mineralized nitrogen content
and mineralization rate of different soil types were Lou soil, Loess soil, Yellow River irrigation soil, and
Grey brown desert soil. Compared with CK treatment, different fertilization treatments significantly
increased soil accumulative mineralized nitrogen, mineralization rate constant (%) and mineralization
potential (N, ), and the differences among treatments were significant (P <0.05). The accumulative
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mineralized nitrogen content and mineralization rate of single urea application and urea combined with
organic fertilizer were 2. 83 ~ 6.71 times and 3.83 ~ 7.70 times higher than that of CK treatment,
respectively. Correlation analysis showed that soil accumulative mineralized nitrogen was significantly and

positively correlated with soil organic matter and total nitrogen contents. The results illustrated that

combined application of organic and inorganic fertilizers could significantly promote nitrogen

mineralization in different soil types in Northwest China, improve nitrogen availability and supply

capacity, and help maintain soil mineral nitrogen content, which played an important role in the efficient

utilization of farmland nitrogen.

Key words: combined application of organic and inorganic fertilizers; soil type; nitrogen mineralization ;

accumulative mineralized nitrogen; Northwest China
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Tab.1 Basic physical and chemical properties of different tested soils

o TSURLEH 1 (B 3% / % BAMARE L, AL, AV, AR oH fi
Ak Fyki kL (mg-kg™") (mg-kg™") (g-kg™) I8 %
W+ 29.49 35.95 34.56 91.42 5.97 14.70 0.110 8.0
A+ 20. 12 21.44 58. 44 87.90 5.49 10.90 0. 088 8.0
eI HE A 27.78 28.30 43.92 72.08 2.56 7.65 0. 060 7.7
JRAF A 18.85 20. 17 60. 98 47. 46 2.12 2.88 0.036 7.2
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Fig.2  Dynamic change curves of soil ammonium nitrogen content under different treatments
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Tab.2 Two-way analysis of variance on soil

ammonium nitrogen content

REIRMHE/d MIARANER(N)  HEEAI(S) N xS
3 527.67* 48.97 ™ 10. 43 *
7 532.84* 0. 44 1. 64
14 272.46 76.05 ** 23.55*
28 205. 84 ™ 22.07 " 11.97 ™
42 65.35™ 51.66 " 9.93 ™
56 18.30* 41.83* 9.35™
70 26.16* 139. 40 ** 6.72"
84 13.42* 74.85 ™ 13.29
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Fig.3 Dynamic change curves of soil nitrate nitrogen content under different treatments
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Tab.3 Two-way analysis of variance on soil

nitrate nitrogen content
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3 261.02 67.66** 2.45"
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Fig.4 Dynamic change curves of soil accumulative mineralized nitrogen content under different treatments
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Tab.4 Two-way analysis of variance on soil accumulative

mineralized nitrogen content
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Fig.5 Soil nitrogen mineralization rates under different treatments



350 P

b BB R

2024 4F

2.4 TERET I AFEE

2S5 ATHL, — RN 1N, =Ny (1 -e ™)
REFAF APl 140 RAR b U i 6 (P R R
A/NTF0.92) , FEHLE N, FTERE Lk 2R
fE R R TR M EZESHL, 5 0 T i+
BRI AL AR L AR RN TR £
e R R R EIMRUC B4
+ EEEA A KR 5 B AR
KNG AR, TS T 254k p 23 A 2

IRFR AR+ b K, R - 580 (U0 B
K, AV ERAR IS FESR S, By A+ &
e/, R AR S RS HiF A, 5 CK &b
FRAH b, #5 it 10 A B2 8 25 4 i e A3 N, HE
WU AR BRSO o B HAROh U+ M LM 4k
T3 ) g2t IR &b BRI 331.65% ~ 660. 16%
278.73% ~505.19% #1 51.25% ~ 138.59% . Jifi It
ARFRXTA AL R H R h b B E R, U A FR
b B R H Bk K, AR FI O 0. 312 ~0. 518, it

x5 FRAVEBLERRT U -—RINEAFBRIUSER

Tab.5 Fitting results of the first-order kinetic equation for describing soil nitrogen mineralization under different treatments

b & pigiiha HVENR + YRR =
b Ny/ , No/ @ No/ @ N/ @
(mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
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Tab.6 Correlation coefficient between soil cumulative mineralized nitrogen, mineralization ratio and

soil physical and chemical properties
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