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Abstract The long-term alternate leaching aerobic incubation is the most important method for evaluating soil N supply-
ing capacity. Initial mineral N N ;,  extractable total soluble N and soluble organic nitrogen SON  mineral N MNL =
NO3-N + NH{ -N  total soluble N TNL = SON + MNL.  and cumulative SON leached during aerobic incubation and
their correlations with crop N-uptake of 10 types of farmland soils with different physical and chemical properties on the
Loess Plateau were investigated. Soil N mineralizable capability and effect of mineralized N with or without SON on soil
N-supplying capacity was studied. The results showed that mean content of initial SON N 23.9 mg/kg across 10 soils
was 28.8% of initial total soluble nitrogen and 2.4% of total soil N. After 217d’ s aerobic leaching incubation the
mean cumulative SON content was N 28.8 mg/kg 19.8% of cumulative TNL. Correlation analysis results showed that
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cumulative SON had significant correlation with N-uptake of two successive season crops while no significant correlation

with the first season crop. With or without SON TNL and MNL were significantly correlated with crop N-uptake and the

correlation with N-uptake of two successive season crops was stronger than that with N-uptake of the first season crop.

Furthermore a significant correlation P <0.01 was observed between TNL MNL and N-uptake of two successive sea-

son crops. In summary MNL and TNL could be used as indices for potential mineralizable N which are not only suitable

for the first season crop but also suitable in evaluating soil N-supplying capacity for two successive season crops while

SON total soil N and soil microbe N were not good indices for soil potential mineralizable N in short-term.
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Table 1 The physical and chemical properties of soils in the experiment
Nuin CaCO;  pH
Soil oC TN B By mg/kg Avai. P % H,0
No. Soil type  g’kg  g/kg mg/kg mg/kg NOLN  NHF N SON mg/kg mg/kg
1 USE 6.56 0.82 168.3 36.9 76.0 7.5 27.9 27.1 4.31 8.0
2 USE 4.12  0.50 122.3 30.4 50.8 6.7 32.9 13.04 8.30 8.3
3 LOE 7.31 0.82 185.3 22.2 17.9 6.6 10.7 4.9 10.38 8.4
4 LOE 6.45 1.02 162.6 22.6 39.2 6.8 14.5 12.1 8.96 8.1
5 LOE 12.10 1.02 166.8 19.3 81.3 8.1 20.9 6.6 10.24 8.3
6 HUI 4.91 0.81 63.0 8.4 16.9 6.6 8.1 13.9 9.89 8.3
7 EO 14.84 1.64 442 .4 59.8 24.7 10.0 22.1 17.0 12.50 8.3
8 EO 6.56 1.26 364.1 56.3 20.4 7.2 10.8 16.4 7.77 8.2
9 EO 9.52 1.58 318.4 38.2 139.9 8.2 57.4 190.7 9.50 7.8
10 EO 11.70 1.47 299.2 45.6 64.9 6.4 33.6 22.1 7.44 8.2
USE Ust-sandiic entisols LOE Los-orthic entisols HUI Hap-ustic isohumisols EO

Eum-orthrosols.

1.2.2 10
2 3
30
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1.9 kg 3
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NO3-N
NO3-N
2005 10
19 Triticum aestivum L.
22 10
8
0.15 g P,0Os
2006 5 18

2006 6 2 Zea Mays L.
10 3
2
1.3
AA3
+
— 15
0.15 mol/L.  NaOH 3%
K55,04
123°C
30 min
UVv2300
NO12463810
mg/L 10 mL 2
123°C 30 min
AA3
2 2

y=1.020x-0.038 x  AA3
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0.996 n=28 2 141.4 a 113.7 ab 94.6
SAS p 0.97 ab  57.0 mg/kg b 0.05
2 —
3 0~
AA3 35d 35~182d
SAS  EXCEL2007 182 d
217 d
7.0%—~17.7% 10.4%
2 0.61 P=0.06
2.1 71.2%—~94.5% 87.8%
1 SON 6 46.6~86.2%
8.1mg/kg 9 73.4%
57.4 mg/kg SON 23.9 SON 1b
mg/kg Ninin 6 0.67 P =
23.4 mg/kg 9 148.1 mg/kg 0.03 8.0%—~21.3%
60.6 mg/kg SON 13.0% SON
28.8% 18.0% — 38.9% 2.4% 2.6% la b SON
0.9%—6.6% SON
Npin ~ SON F=4.93 P<0.01
0.89 P<0.01 0.38 P>0.05 SON > > >
181.9 a
SON 138.5 a 117.4 ab 64.5 mg/kg b
0.05
la
SON N SON 182 d
9
SON 1
mg/ kg d 2 2a
2.2 35d 9
1.48
~3.95 mg/ kg d 0.30~0.74 mg/ kg d
182 d 0.05 mg/ kg d
SON 35d 2
10 b 4.53 —1.66 mg/ kg d 0.30 — 0.85
217 d d mg/ kg d 35d 1
mg/kg 2 9
SON la SON
SON 217 d 9 2
SON 1b 70 d
la ~3
F=3.57 P=0.03 9

> > >
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Table 2 Cumulative leached soluble nitrogen of 217d alternative leaching aerobic incubation

SON
%
Soil No. MNL TNL SONC SONC/TNL Percentage
mg/kg mg/kg me/kg * MNL/TN TNL/TN  SONc/TN
1 145.1 b 175.1b 29.9 17.1 17.7 21.3 3.7
2 82.3 ef 101.9 de 19.6 19.3 16.5 20.4 3.9
3 79.6 fg 99.0 ef 19.4 19.6 9.7 12.1 2.4
4 97.0 cd 115.0 cd 18.0 15.7 9.5 11.3 1.8
5 107.2 be 138.2 b 31.0 22.4 10.5 13.5 3.0
6 57.0¢ 64.51 7.5 11.6 7.0 8.0 0.9
7 126.5 bed 169.5 be 43.0 25.4 7.7 10.3 2.6
8 110.6 de 163.2 be 52.6 32.2 8.8 13.0 4.2
9 218.3 a 258.9 a 40.6 15.7 13.8 16.4 2.6
10 110.3 bed 136.2 be 25.9 19.0 7.5 9.3 1.8
Avg. 113.4 142.1 28.8 19.8 10.9 13.6 2.7
SD 44.5 54.0 13.6 5.8 3.8 4.5 1.0
Note 5% Values followed by different letters in the same column means significant at 5% level.
3
Table 3 Crop N uptake and the percentage of N uptake in cumulative mineralized N and total soil N
/ / /
N uptake N uptake/MNL N uptake/TNL N uptake/TN
Soil No. o/pot % % %
+ + + +
Wheat Wheat & Maize Wheat Wheat & Maize Wheat Wheat & Maize Wheat Wheat & Maize
1 0.057 0.138 21.1 51.0 17.5 42.3 3.7 9.0
2 0.027 0.068 17.5 4.1 14.1 35.6 2.9 7.3
3 0.031 0.067 20.9 45.2 16.8 36.3 2.0 4.4
4 0.041 0.091 22.7 50.5 19.2 42.6 2.2 4.8
5 0.031 0.073 15.6 36.6 12.1 28.4 1.6 3.8
6 0.020 0.049 19.1 45.8 16.9 40.5 1.3 3.2
7 0.051 0.133 22.0 57.3 16.4 42.8 1.7 4.4
8 0.039 0.101 19.2 49.7 13.0 33.7 1.7 4.4
9 0.046 0.136 11.3 33.4 9.5 28.2 1.6 4.6
10 0.034 0.095 16.6 46.4 13.4 37.5 1.2 3.5
Avg. 0.038 0.095 18.6 46.0 14.9 36.8 2.0 4.9
SD 0.011 0.032 3.5 7.0 2.9 5.5 0.8 1.8
18.6% 46.0%
14.9%  36.8% 2.0%
4.9% SON
: SON¢
4

2/5
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Table 4 Correlation analysis of crop N uptake with different evaluation indices of soil N-supplying capacity
SON SON
I Initial mineral  Initial total Initial Microbe Mineral N Total N SON
em TN N soluble N SON N leached leached leached
0.48 0.34 0.35 0.34 0.63 0.70" 0.73" 0.61
Wheat N uptake 0.43 0.25 0.26 0.54 0.63 0.91** 0.86" * 0.58
. 0.64" 0.49 0.51 0.24 0.72" 0.83" " 0.87" " 0.70"
Wheat and Maize 0.55 0.25 0.29 0.34 0.76" 0.93" 091"  0.67
N uptake
Note 9 Values in parenthesis were correlation coefficients without using No. 9 soil.
14 16
SON
SON
182 d
91 d
SON
SON
SON SON
5
Table 5 Correlation coefficient of crop nitrogen uptake
with cumulative mineralized nitrogen
1 12 9 SON SON
Coefficient without SON Coefficient with SON
SON Incubation
9 period + +
d Wheat Wheat & Maize Wheat Wheat & Maize
9
0—4 0.30 0.46 0.30 0.46
9 0—7 0.28 0.44 0.27 0.43
0—14 0.29 0.43 0.31 0.45
4 0—21 0.31 0.46 0.33 0.48
0—35 0.32 0.47 0.34 0.49
9 SON 0—49 0.35 0.52 0.38 0.55
0—70 0.42 0.59 0.44 0.61
0—91 0.48 0.65" 0.49 0.66"
SON 0—119  0.56 071" 0.57 0.73"
0—147 0.61 0.77" " 0.63 0.79" "
9 0—182 0.67" 0.81"" 0.69" 0.83" "
0—217 0.70" 0.83" " 0.73" 0.86" "
Note % * % P <0.05 P<0.01

% % % represents significant difference at P < 0.05 and P <0.01

levels respectively.
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