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Impact of Application Rates of Pre-planting Liming Fertilizers on Changes in Soil
Chemical Properties and Growth of ‘Melody Yellow’ Pansy in Plug Production

Poong Ok Lee, Jong Suk Lee, and Jong Myung Choi’

Department of Horticulture, Chungnam National University, Daejeon 305-764, Korea

Abstract. Objective of this research was to investigate the influence of liming fertilizers on changes in soil
chemical properties and growth of pansy ‘Melody Yellow’ in plug production. To achieve this, dolomite (DO)
with 0, 1.0, 3.5, 8.0 or 13.0 g-L'1 and calcium carbonate (CC) with 0, 2.0, 2.5, 3.0, 3.5, or 4.0 g-L'1 in
application rate were incorporated into peatmoss + vermiculite (1:1, v/v) during the formulation. The treatments
of 3.5 g-L' of DO and 2.5 or 3.0 g-L"' of CC had acceptable range of soil solution pH such as 5.6-6.2.
Faster rising of pH was observed in root media containing CC rather than those of DO, indicating higher
solubility of CC. The soil Ca concentrations in all treatments of CC were 2 times as high as those of DO.
The treatments of 3.5 or 8.0 g-L" of DO had the highest soil Mg concentrations, but all treatments of CC
had lower soil Mg concentrations than control indicating that additional applications of Mg fertilizers are
required. The elevated application rate of DO or CC resulted in the increase of fresh and dry weight; however,
plant heights were not influenced by application of liming fertilizers. The results of tissue analysis showed
that application of DO or CC influenced the Ca and Mg contents, but did not influence the contents of other

nutrients such as N, P, Fe, Mn, Zn and Cu.
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Fig. 1. Effect of pre-planting application rates of dolomite (A and C) and calcium carbonate (B and D) on the changes in pH
and electrical conductivity (EC) of peatmoss+vermiculite media (1:1, v/v) during 8 weeks after sowing of ‘Melody Yellow’ pansy.
Vertical bars represent the least significant differences (LSD) among treatments within each week.
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Fig. 2. Effect of pre-planting application rates of dolomite (A and C) and calcium carbonate (B and D) on the changes in calcium
and magnesium concentrations of peat+vermiculite media (1:1, v/v) during 8 weeks after sowing of ‘Melody Yellow’ pansy. Vertical
bars represent the least significant differences (LSD) among treatments within each week.
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Fig. 3. Effect of pre-planting application rates of dolomite (A and C) and calcium carbonate (B and D) on the changes in phosphorus
and potasium concentrations of peat+vermiculite media (1:1, v/v) during 8 weeks after sowing of ‘Melody Yellow’ pansy. Vertical
bars represent the least significant differences (LSD) among treatments within each week.
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Table 1. Nutrient contents based on the whole above ground plant tissue at 56 days after sowing of pansy ‘Melody Yellow’ as

influenced by pre-planting application rates of dolomite and calcium carbonate in peatmoss+vermiculite (1:1, v/v) media.

Treatment N P K Ca Mg Fe Mn Zn Cu
(G L) e, (To) wveevreoresimiinsniiisens e (MG - KG™") v
Control 1.75 b* 0.61 a 3.09 bcd 0.27 g 0.40 bcd 14.4 a 75.6 a 99 a 0.6 a
Dolomite

1.0 175 b 0.62 a 3.11 bcd 0.34 fg 0.40 bcd 143 a 729 a 10.1 a 0.6 a
3.5 1.82 a 0.64 a 3.36 abc 0.39 ef 0.46 abc 17.7 a 77.7 a 10.7 a 0.6 a
8.0 1.65d 0.65 a 3.62 ab 0.42 def 0.51 ab 16.2 a 78.9 a 8.6 a 0.4 a
13.0 154 f 0.69 a 3.73 a 0.47 cde 0.56 a 18.5 a 773 a 8.1 a 04 a
Calcium carbonate

2.0 1.54 f 0.59 a 257 d 0.34 fg 0.31 d 133 a 73.6 a 9.7 a 0.6 a
25 161 e 0.63 a 3.22 cd 0.48 bcd 0.36 cd 13.8 a 73.7 a 9.7 a 0.4 a
3.0 168 ¢ 0.64 a 3.30 cd 0.55 abc 0.36 cd 143 a 79.7 a 9.1 a 04 a
3.5 175 b 0.70 a 3.59 bcd 0.56 ab  0.40 bcd 15.2 a 80.5 a 10.5 a 04 a
4.0 1.54 f 0.68 a 3.61 abcd 0.61 a 0.40 bcd 19.1 a 84.5 a 116 a 0.5 a
“Mean separation within columns by Duncan’s multiple range test, 5% level.
ol5 UEhfA 3tk AEEE

x B

A3ld HgY LEADY A&
‘Melody Yellow” HZ| o] Z&|1 &HA| E3IsH Halet
A nX e FFS ] Y8l 2 A4E Y6t
ek FERA+HuEO|E(L1, vv) EPFENA ILE
A3 35g- L7, EhAE4L 2.5 T 3.0g L HEE A
l A 2ol A o]/F#2l pH 5.6-6.29] Hefoll ZHE Uk
A Aetol s EY pHYL #E & 3

ok Zé o] BHARdo] ALEA D] H]3) 835
A ESF pHol F3FE vA = AE & 4= AN

A8

=

=

L T R A WEe) Ao ol 845 vl
o8 ASHAL, Bidge] A8E LE AN e

A7} Al A Sie 28 o] w2 FEE 2AE
th B9 Mg 5Tt 1EAM3] A7) toA 3.59 8.0g-L"

Aol 71 Lﬁ?ﬂ LB, BE wibdes 2ol A
EES ?LHE} L SRR BAEo] 27t Mg T 5
°1°F ks # ‘Rl‘ZiE}. gibde Mgl S7HE el fﬂrﬂ}

2ol FrlfaoMe AT BF e o7} e

Argo, WR. and J.A. Biernbaum. 1996. Availability and persistence
of macronutrients from lime and preplant nutrient charge
fertilizers in peat-based root media. J. Amer. Soc. Hort. Sci.
121:453-460.

Bunt, A.C. 1988. Media and mixes for container grown plants.
Unwin Hyman, London.

Carpenter, T.D. 1994. Growing media and nutrient delivery
systems for greenhouse vegetable and other crops. p. 120-131.
In: North Regional Agricultural Engineering Service (ed.).
Greenhouse systems, automation, culture and environment. New
Brunswick, NIJ.

Cataldo, D.A., M. Haroon, L.E. Schrader, and V.L. Youngs. 1975.
Rapid colorimetric determination of nitrate in plant tissue.
Commun. Soil Sci. and Plant Analysis 6:71-80.

Chaney, A.L. and E.P. Marbach. 1962. Modified reagents for
determination of urea and ammonia. Clinical
8:130-132.

Chapman, H.D. and Parker. F.P, 1961. Methods of analysis for
soils, plants and waters. p. 169-170. Univ. of Calif., Div. of.
Agr. Sci.

Choi, J.M. 1994. Increased nutrient uptake efficiency by controlling

Chemistry

nutrient release in floral crops. Ph.D. Disser., North Carolina
State Univ., Raleigh, USA.

Choi, JM., LY. Kim, and B.G. Ki.m. 2009. Root Media. Hagyesa,
Daejeon, Korea.

Choi, J.M., S.K. Jeong, and K.D. Ko. 2009. Characterization of
symptom and determination of tissue critical concentration for
diagnostic criteria in ‘Maehyang’ strawberry as influenced by
phosphorus concentrations in the fertigation solution. Kor. J.
Hort. Sci. Technol. 27:55-61.

Eastin, E.F. 1978. Total nitrogen determination for plant material
containing nitrate. Anal. Biochem. 85:591-594.

Fonteno, W.C. 1996. Media, fertilizer, and water. p. 59-96. In:
D. Hamrick (ed.). GrowerTalks on plugs II. 2nd ed. Geo, J.
Ball Publishing, USA.

Kor, J. Hort, Sci, Technol. 28(5), October 2010



Hamrick, D. 1990. The 3C bedding plant plugs. p. 6-8. In: D.
Hamrick (ed.). Grower talks on plugs. Geo. J. Ball Publishing,
USA.

Hanan, J.J. 1998. Greenhouse: Advanced technology for protected
horticulture. Prentice Hall, Upper Saddle River, N.J.

Koranski, D.S. 1990. Production 101: Sorting the relationship
between water quality feeding programs and media com-
ponents. p. 78-82. In: D. Hamrick (ed.). Grower talks on plugs.
Geo. J. Ball Publishing, USA.

Lim, S.W. 2005. Fertilizers. Ilsinsa, Seoul Korea.

Lindsay, W.L. 1979. Chemical equilibra in soils. John Wiley and
Sons, Inc., New York.

Marschner, H. 1995. Mineral nutrition of higher plants. 2nd ed.
p- 505-565. Academic Press, San Diego, CA.

Mastalerz, J.W. 1977. The greenhouse environment. p. 461-516.
John Wiley & Sons, Inc., New York.

Mengel, K. and E.A. Kirkby. 1987. Principles of plant nutrition.
4th ed. p. 113-146. International Potash Institute, Switzerland.

Murphy, J. and J.F. Riley. 1962. A modified single solution

Kor, J. Hort, Sci. Technol. 28(5), October 2010

method for the determination of phosphate in natural waters.
Anal. Chim. Acta 27:31-36.

Nelson, P.V. 2003. Greenhouse operation and management, 6th
ed. Prentice Hall, N.J.

Rosen, C.J., D.L. Allan, and J.J. Luby. 1990. Nitrogen form and
solution pH influence growth and nutrition of two Vaccinium
clones. J. Amer. Soc. Hort. Sci. 115:83-89.

Shoemaker, C.A. and W.H. Carlson. 1990. pH affects seed
germination of eight bedding plant species. HortScience
25:762-764.

Styer, R.C. and D.S. Koranski, 1997. Plug & transplant
production: A grower’s guide. Ball Publishing, Batavia, IL.

Tate, R.L. 1995. Soil microbiology. John Wiley & Sons, Inc.
New York.

Warncke, D.D. 1986. Analyzing greenhouse growth media by
the saturation extraction method. HortScience. 21:223-225.

Williams, B.J., J.C. Peterson, and J.D. Utzinger. 1988. Liming
reactions in sphagnum peat-based growing media. J. Amer.
Soc. Hort. Sci. 113:210-214.




<<
  /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


