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Effect of Different Organic Materials on Nitrogen Mineralization in Two Purple

Soils

ZHANG Ming-hao'?, LU Ji-wen’, ZHAO Xiu-lan'*"

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqging 400715, China; 2. Key Laboratory of Agricultural Resources and Environment of
Chongging, Chongging 400716, China; 3. Chongqing Dianjiang Environmental Protection Monitoring Station, Chongging 408300,
China)

Abstract: An aerobic incubation experiment was conducted at a constant temperature to investigate the differences in nitrogen
mineralization between an acid purple soil and a calcareous purple soil amended with five organic materials including biogas residues of
pig manure( PM) , cow manure( CW) , sewage sludge compost(SC) , rural waste compost(RWCI ) and the compost of rural waste plus
20% of sewage sludge(RWC2). The results showed that the organic nitrogen forms in these materials followed the order of amino acid
N > hydrolysable unidentified N > ammonium N > non-hydrolysable N > amino sugar N. Application of organic materials could
significantly improve the contents of NH, -N and NO; -N in acid purple soil, PM and SC could significantly improve the content of
NH, -N, but CM reduced the content of NO; -N in calcareous purple soil. Except for CM, which had no significant effect on the
quantity of nitrogen mineralization in acid purple soil, but decreased the quantity of nitrogen mineralization in calcareous purple soil,
applying the organic materials could significantly increase the quantity of nitrogen mineralization in both soils. Correlation analysis
showed that the quantity of nitrogen mineralization was significantly and positively correlated with the contents of amino acid N and
ammonium N, but were significantly and negatively correlated with the content of organic matter and the C/N of organic materials.
Overall, the results illustrated that the effect of organic materials on the mineralization of nitrogen varied with soil types and the
characteristics of organic materials, especially the content of organic matter, C/N and the fractions of organic nitrogen in organic
materials.

Key words : organic materials; fractions of organic nitrogen; purple soils; nitrogen; mineralization
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Table 1  Basic physiochemical properties of tested materials

A ; ] NH,' -N NO; -N
FE, oH %5&71 %ﬁl %ﬁ{l /ij}iﬁl o/ N s N
/gkg /gkg /gkg /gkg /mg-kg~ /mg-kg~
N APS 5.62 1.05 0.53 12.23 23.37 12.85 10. 24 5.09
i+ e
CPS 8.18 0.94 0. 66 11. 49 20.94 12.91 14.07 3.42
PM 7. 40 22.73 27.74 5.38 599. 41 15.30 146. 29 121.52
CcM 7.97 14. 82 3.27 3.97 654. 10 25. 60 130.33 30. 38
A B R sc 8.55 17.53 6.42 17.95 565. 59 18.72 736. 78 42.53
RWCI1 8.48 17.56 4.90 27.94 529.97 17.50 63. 84 610. 65
RWC2 8.52 17.99 7. 40 26.74 559. 12 18.03 66. 50 118.48
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Table 2 Contents and fractions of organic nitrogen in five organic materials

MR

AL AR LA A Ny 5 A B ARFRA A

T AHMER RIS R WS R R B

Y Y ST S R e L L

/g-kg! /% /g kg ™! /% /gkg™! /% /g-kg ™! /% /g kg ™! /% /gkg ™! /%

PM 8.84 38.89 0.35 1.54 4.35 19. 14 5.86 25.79 19. 40 85.35 3.33 14. 65
CM 5.58 37.67 0. 60 4.08 2.70 18.21 3.07 20.72 11. 96 80. 67 2.86 19. 33
SC 7.68 43.79 1.63 9.29 4.40 25.08 1.51 8.63 15.21 86.79 2.32 13.21
RWC1 6.98 39.73 0.12 0. 66 3.37 19.20 3.81 21.72 14.28 81.32 3.28 18. 68
RWC2 7.07 39.30 0.51 2.84 3.26 18.10 4.23 23.53 15.07 83.78 2.92 16.22
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Fig. 1 Effect of different organic materials on the NH," -N content in two purple soils
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Table 3 Analysis of variance for the effects of soil types, organic materials and their interactions on NH, -N, NO;3 -N and nitrogen mineralization

- N Frgrmtm (J4)
i BFRUL 0 1 2 3 4 6 8 12 16
41 ns % % ® % % % * % % % ® % % % % %
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Fig. 2 Effect of different organic materials on NO5 -N content in two purple soils
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Fig. 3 Effect of different organic materials on nitrogen mineralization in soils
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Table 4  Correlation coefficient between soil nitrogen mineralization and the properties and organic nitrogen forms of organic materials
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