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Fig. 1 Sites of soil samples
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Table 1 Types of soil sample points and their soil texture type information statistics

20 11 - 46 32
7 84 - 38 72
45 9 - 20 95
35 3 3 15
107 107 107 214
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3
0~20 20~40cm
2 mm SOCD
(K>Cr,07) -
(dummy variable)
0.58(Bemmelen ) X k k-1
(SOC) 27 X1 X Xt
1.3 [30]
(SOCD) [28-29] ( 2 SPSS16.0
SOCD= Z”: (1-0,%) >;(,)ol xC; xT, ) (SPSS Inc. Chicago, Illinois, USA)
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0~20 20~40 0~40cm 47.57  30.03 t/hm? SOCD
SOCD SOCD (P<0.001)
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%2 A ELZE SOCD H%tit4F1E
Table 2 The statistical characteristics of SOCD at different depth intervals
(cm) n (t/hm?) (t/hm?) (t/hm?) (%)
0~40 107 50.28 132.53 77.60 20.26 26.11 0.484 -0.63
0~20 107 26.41 81.6 47.57 13.35 28.06 0.309 -0.758
20 ~ 40 107 6.55 60.24 30.03 10.17 33.87 —0.466 1.744
2.2 1200 o9.0~40 cm
Lo
‘g 80.0
3OCD g/ 60.0
4 SOCD g 00
20.0
SOCD o0
( 2 SOCD (
P<0.05 )
2 FEKBLITEZEA SOCD
Fig. 2 SOCD of different paddy soil subgroups
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1400 & 040 cm #3 SEEFMSOCD MHENER
120.0 | M 0~20 cm Table 3 Analysis of variance for SOCD affected by each factor
2 1000 2 ©120~40 em 0~ 40 cm 0~20cm  20~40 cm
S 800} be c F P F P F P
g 60.0 - b 5373 0.002 7.667 0.000 3.011 0.034
2 40.0 b 24.338 0.000 16.834 0.000 12.638 0.000
20.0 15.396  0.000 10.481 0.000 4.93 0.000
0.0 . . = . ) 2.711 0.049 392  0.011 0.924 0432
AR PR RAR B K @Y
BRI 23
B3 FEKLERE SOCD SOCD
Fig. 3 SOCD of different soil parent materials SOCD (
SOCD 0~20cm 3) SOCD
(P 0.001) 20~40cm 0~ 49.01 t/hm? 354.05 g/kg
40 cm (P 0.05) SOCD 28.47 t/hm>
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0.001
SOCD ( 3
SOCD (32-33] SOCD
SOCD ( 4 SOCD
SOCD )
[11-13] SOCD
F4 AFREGEHITIEHRL SOCD 5 HEFREKRFEITHH
Table 4 Soil organic carbon densities and particle compositions of soils different in soil texture
SOCD(t/hm?) (g/kg) (g/kg) (g/kg)
32 49.01 +3.36a 114.84 £10.34d 531.12+7.12b 354.05+11.62a
72 4034+ 1.59b 265.92+11.42b 620.42+9.86a 113.66 £3.32 ¢
95 36.32+1.30b 188.12+6.34 ¢ 626.37 £ 6.66 a 185.51+2.47b
15 2847+£3.76¢ 580.32+32.38a 357.44£27.59 ¢ 62.24+6.46d
P 0.05)
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Fig. 4 Relationship between soil organic carbon density and clay content of different soil layers
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Table 5 Results of stepwise regression analysis of all factors with
2.5 SOCD
0~40cm 0~20cm 20 ~ 40 cm
SOCD AR* R AR® Ry AR Ry
5 0.359 0.430 0.168
SOCD 0.275 0.251 0.105
AR2 0.059 0.142 -
0.055 0.059 0.079
Rzadj (adjust 0.027 0.022 0.048 0.045 -
RZ) 0.381 0.475
€2 P 0.05
AR?
SOCD 3
(
0~40cm 0~20cm ) SOCD
SOCD 2.7% SOCD
4.8% 20 ~40 cm SOCD SOCD
(P 0.05) SOCD
SOCD Liang B SOCD
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SOCD 35.6% 43.0%
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Comparative Study of Crop Rotation Systems and Soil Characteristic
Types Influence on Organic Carbon Density of The Typical
Area in Chengdu

ZHANG Hong-ling'?, YU Dong-sheng'*", WANG Ning', ZHOU Chun-guo’, WANG Mei-yan'?,
ZHANG Hai-dong'~, ZHAO Yong-cun'?, SHI Xue-zheng'”

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing

210008, China; 2 Nanjing Forestry University, Nanjing 210037, China; 3 University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract: It is important to examine the roles of crop rotation systems and soil characteristic types (i.e., soil texture, soil

type, soil parent materials) in influencing the soil organic carbon density (SOCD) variability in order to improve the carbon

sequestration amount in agricultural soils. Based on the soil samples collected from farmlands of Xindu and Pixian in 2010, the

effects of soil characteristics types and crop rotation systems on SOCD variability were compared quantitatively through variance

analysis and stepwise regression analysis. Results showed that the soil characteristics types and crop rotation systems both had

significant effects on SOCD variability. Soil texture played a dominant role and clay content had a significant positive correlation

with SOCD at all soil layers (P<0.01). Compared to crop rotation systems, soil characteristics types played more important roles

in influencing the SOCD variability, explaining 35.9%, 43.0% and 16.8% the SOCD variability in the soil layers 0—40cm, 0-20 cm

(topsoil) and 20—40cm (subsoil), respectively. While the crop rotation systems were taken into consideration together with soil

characteristic types, the SOCD varibility accounted for in the soil layers 0—40cm and 0—20cm only increased 2.2% and 4.5%.

Thus, crop rotation systems played minor roles than soil characteristic types in regulating SOCD variability. To reveal the driving

force of the farmland SOCD variability, the focus should be on the soil characteristic rather than on crop rotation systems.

Key words: Soil organic carbon density, Spatial variations, Influencing factors, Chengdu




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


