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Factors Affect Efficiency of Bacterial Inoculation
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Abstract: The mass utilization of chemical fertilizer not only is a problem of environment, but also an en-
ergy issue. To inoculate beneficial microorganisms has been the topic of scientist to cope with it. The bacte-
ria achieve the goal through the way of dissolving nutrients unavailable, restraining pathogeny, reducing
deleterious compounds and so on. However, it should be colonized in soil first to realize its function. This
paper summarized factors, both in biologic and abiological aspects that affected successful colonization and
activity of bacterial inoculation. The impacts of inoculated bacteria on population structure of specific
rhizobacterial communities and environment should also be paid an eye on.

Keywords: Inoculation, Biologic factors, Abiological factors

(1
1) ’ 1
; 2) b b b

EE£mMH: (No. XJDX0201-2006-01)
*BIAEE: Tel: 010-62568173; Fax: 010-82623436; D<: xyzhang@home.ipe.ac.q) th Ffl 2 i 4 T 5S FFEATUBE S 465820 hitp:// journals. im. ac. on
ks BEA: 2007-12-13; #E5 HEA: 2008-02-19



816 wIHg AR 2008, Vol.35, No.5

(2]

PGPR
VA b b
@©
o 1 SEWA A YA B ol e FE A B R
) 2001
Sevillal®! Acetobacter
diazotrophicus ,
,  PGPR , 1.1 £¥MEE
Fo3* (41,
[5] @
[6]5 2
: 7, .11 HIEEYWMER: (1)
® ,
s [11]
[8] @ , [12].
0.1%, 31 Habte 4
) Knox !
b @ 5
, Pseudomonas fluorescens SBW25
[9] [16] (2)
) , (2%~5%) (8%~15%)
1) , (80%~90%) ,
;' 2) , )
[16]
[17]
( , ) ,
, 112 #EMFESEER:

[10]

© PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



817

Misaghi ') P fluorescens  Bacillus
sp. , 5
[27]
1992 , Gamliel Katan'"! Strigul
, P. fluorescens 28]
[20]
1.2 FEEYEER , ,
121 LIEBE: ; ,
) ) Battista-Leboeuf 1>
Rattray ' Bowers*”! 5 15d 30d
Andreoglou (23] ) )
Pseudomonas oryzihabitans , R 154, 5
, Pseudomonas oryzihabitans  26C , 30 d, 3
, 18C ,16C
; 25C Kavadia 1B
122 THEEREME: ' ; ,
[24]
1.2.3 +IEEE: Elsas & , , 1.25 FMRAKRZ. BREFMEN:
Andreoglou % , , Das Pl
16C 25°C , Pseudomonas oryzi-
habitans , > >
Bowers Parke % , s
[32]
, , 1.2.6 EMEBEANNGE:
, , Dijkstra [33] R
1.24 TIERKREFE. RIRMFME: , ; Battista-Leboeuf
[26] [29] 15d

>

© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



818 wIHg AR 2008, Vol.35, No.5

> bl

1.2.7 EMBE A Cunliffel  BY

4 4 WREE

2 RSN AYE N R

,2001, 3: 3-6.
’ ’ (2] , , .
, 2006, 4: 1-5.

35
1964 , Brown B3l [3] Sevilla M, Burris RH, Gunapala N, et al. Comparison of

, benefit to sugarcane plant growth and ’N;, incorporation

, 14 d ,

following inoculation of sterile plants with Acetobacter
diazotrophicus wild-type and Nif mutant strains. Molecu-
> lar Plant-microbe Interactions, 2001, 14(3): 358-366.

3 [4] Masalha J, Kosegarten H, Elmaci O, et al. The central role
[34] of microbial activity for iron acquisition in maize and
sunflower. Biology and Fertility of Soils, 2000, 30(5-6):

433-439.
3 gl)\%ﬁﬁxﬂ‘igﬁﬁﬁﬁm%"ﬁ Kim KY, Jordan D, McDonald GA. Effect of phos-

phate-solubilizing bacteria and vesicular—arbuscular my-
corrhizae on tomato growth and soil microbial activity.

> > Biology and Fertility of Soils, 1997, 26(2): 79-87.
, [6] Glick BR, Penrose DM, Li JP. A model for the lowering
Herschkovitz 136 37 of  plant ethylene concentrations by plant
] growth-promoting bacteria. Journal of Theoretical Biol-

’ A. brasilense ogy, 1998, 190(1): 63—68.
, [7] Galleguillos C, Aguirre C, Barea JM, et al. Growth pro-
Kozdroj [38] , moting effect of two Sinorhizobium meliloti strains (a
wild type and its genetically modified derivative) on a
Pseudomonas > non-legume plant species in specific interaction with two
5 arbuscular mycorrhizal fungi. Plant Science, 2000, 159(1):
Kokalis-Burelle ** 57-63.
PGPR [8] Elad Y, Baker R. The role of competition for iron and
’ carbon in suppression of chlamydospore germination of
spp. by Pseudomonas spp.. Phytopathology, 1985, 75(9):
1053-1059.
[9] Middeldorp PJM, Briglia M, Salkinoja-Salonen MS. Bio-
degradation of pentachlorophenol in natural polluted soil
> by inoculated Rhodococcus chlorophenolicus. Microbial
, Ecology, 1990, 20(1): 123-139.

[10] Ho WC, Ko WH. Soil microbiostasis: effects of environ-

© PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



819

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

[22]

(23]

[24]

(25]

[26]

mental and edaphic factors. Soil Biology and Biochemistry,
1985, 17(2): 167-170.
Habte M, Alexander M. Protozoa as agents responsible for
the decline of Xanthomonas campestris in soil. Applied
Microbiology, 1975, 29(2): 159-164.
Gammack SM, Paterson E, Kemp JS, et al. Factors af-
fecting the movement of microorganisms in soils. In G
Stotzky and J Bollag (ed.). New York: Soil biochemistry,
Marcel Dekker, 1992, pp. 263-305.

. , 2006, 37(1): 170-176.
Habte M, Alexander M. Further evidence for the regula-
tion of bacterial populations in soil by protozoa. Journal
Archives of Microbiology, 1977, 113(3): 181-183.
Knox OGG, Killham K, Artz RRE, et al. Effect of nema-
todes on rhizosphere colonization by seed-applied bacteria.
Applied and Environmental Microbiology, 2003, 7(8):
4666—-4671.
van Veen JA, van Overbeek LS, van Elsas JD. Fate and
activity of microorganisms introduced into soil. Microbi-
ology and Molecular Biology Reviews, 1997, 61(2):
121-135.
Acea MJ, Moore CR, Alexander M. Survival and growth
of bacteria introduced into soil. Soil Biology and Bio-
chemistry, 1988, 20(4): 509-515.
Misaghi 1J, Olsen MW, Billotte JM, et al. The importance
of rhizobacterial mobility in biocontrol of bacterial wilt of
tomato. Soil Biology and Biochemistry, 1992, 24(4):
287-293.
Gamliel A, Katan J. Chemotaxis of fluorescent pseudo-
monads towards seed exudates and germinated seeds in
solarized soil. Phytopathology, 1992, 82(3): 328-332.
Chet I, Baker R. Introduction of suppressiveness to
Rhizoclonia solani in soil. Phytopathology, 1980, 70(10):
994-998.
Rattray EAS, Tyrrell JA, Prosser JI, et al. Effect of soil
bulk density and temperature on wheat rhizosphere colo-
nisation by lux-marked Pseudomonas fluorescens. Euro-
pean Journal of Soil Biology, 1993, 29(2), 73-82.
Bowers JH, Parke JL. Colonization of pea (Pisum sativum
L.) taproots by Pseudomonas fluorescens: Effect of soil
temperature and bacterial motility. Soil Biology and Bio-
chemistry, 1993, 25(12): 1693—-1701.
Andreoglou FI, Vagelas IK, Wood M1, et al. Influence of
temperature on the motility of Pseudomonas oryzihabitans
and control of Globodera rostochiensis. Soil Biology and
Biochemistry, 2003, 35(8): 1095-1101.
Ikeda K, Toyota K, Kimura M. Effects of soil compaction
on the microbial populations of melon and maize rhizo-
plane. Plant and Soil, 1997, 189(1): 91-96.
van Elsas JD, van Overbeek LS, Feldmann AM, et al.
Survival of genetically engineered Pseudomonas fluores-
cens in soil in competition with parent strain. FEMS Mi-
crobiology Letters, 1991, 85(1): 53-64.
Poindexter JS. Oligotrophy: feast or famine. Advances in

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Microbial Ecology, 1981, 5: 63—89.

Griffiths BS, Ritz K, Ebblewhite N, et al. Soil microbial
community structure: Effects of substrate loading rates.
Soil Biology and Biochemistry, 1998, 31(1): 145-153.
Strigul NS, Kravchenko LV. Mathematical modeling of
PGPR inoculation into the rhizosphere. Environmental
Modelling & Software, 2006, 21(8): 1158—1171.
Battista-Leboeuf CDi, Benizri E, Corbel G, et al. Distri-
bution of Pseudomonas sp. populations in relation to
maize root location and growth stage Agronomie, 2003,
23(5-6): 441-446.

Kavadia A, Vayenas DV, Pavlou S, et al. Dynamics of
free-living nitrogen-fixing bacterial populations in an-
tagonistic conditions. Modelling, 2007,
200(1-2): 243-253.

Das AC, Debnath A. Effect of systemic herbicides on
N2-fixing and phosphate solubilizing microorganisms in

Ecological

relation to availability of nitrogen and phosphorus in
paddy soils of West Bengal. Chemosphere, 2006, 65(6):
1082-1086.

Martinez-Toledo MV, Salmeron V, Gonzalez-Lopez J. Ef-
fect of an organophosphorus, insecticide, profenofos, on
agricultural soil microflora. Chemosphere, 1992, 24(1):
71-80.

Dijkstra AF, Scholten GHN, Van Veen JA. Colonization of
wheat seedling (7riticum aestivum) roots by Pseudomonas

fluorescens and Bacillus subtilis. Biology and Fertility of

Soils, 1987, 4(1-2): 41-46.

Cunliffe M, Kawasaki A, Fellows E, et al. Effect of in-
oculum pretreatment on survival, activity and catabolic
gene expression of Sphingobium yanoikuyae Bl in an
aged polycyclic aromatic hydrocarbon-contaminated soil.
FEMS Microbiology Ecology, 2006, 58(3): 364-372.
Brown ME, Burlingham SK, Jackson RM. Studies on4-
zotobacter species in soil. .Effect of artificial inocula-
tion on crop yield. Plant and Soil, 1964, 20 (2):194-214.
Herschkovitz Y, Lerner A, Davidov Y, et al. Inoculation
with the plant-growth-promoting rhizobacterium Azos-
pirillum brasilense causes little disturbance in the rhi-
zosphere and rhizoplane of maize (Zea mays). Journal of
Microbial Ecology, 2005, 50(2): 277-288.

Herschkovitz Y, Lerner A, Davidov Y, et al. Azospirillum
brasilense does not affect population structure of specific

rhizobacterial communities of inoculated maize (Zea

mays). Environmental Microbiology, 2005, 7(11):
1847-1852.
Kozdroj J, Trevors JT, Elsas JD. Influence of introduced

potential biocontrol agents on maize seedling growth and
bacterial community structure in the rhizosphere. Soil Bi-
ology and Biochemistry, 2004, 36(1): 1775-1784.
Kokalis-Burelle N, Kloepper JW, Reddy MS. Plant
growth-promoting rhizobacteria as transplant amendments
and their effects on indigenous rhizosphere microorgan-
isms. Applied Soil Ecology, 2006, 31(1-2): 91-100.

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



	影响微生物接种剂发挥作用的因素 
	杜晓燕1, 2  张富春3  张小勇1*  
	Factors Affect Efficiency of Bacterial Inoculation 
	DU Xiao-Yan1, 2  ZHANG Fu-Chun3  ZHANG Xiao-Yong1* 

	1  影响微生物接种剂成功定殖的因素 
	1.1  生物因素 
	1.2  非生物因素 

	2  影响引入微生物活性的因素 
	3  引入接种菌对土壤原有种群的影响 
	4  研究展望 
	参 考 文 献 




<<
  /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 300
  /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 300
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


