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Relationship between Berry Set Density and Fruit Quality in ‘Kyoho’ Grape

Seo Jun Park, Jin Gook Kim', Sung Min Jung, Jung Ho Noh, Youn Young Hur,
Myung Sang Ryou, and Han Chan Lee

Fruit Research Division, National Institute of Horticultural & Herbal Science, Suwon 440-706, Korea

Abstract. The study was conducted to investigate the relationship between berry set density per bearing shoot
and fruit quality in ‘Kyoho’ grape. Fruit quality was evaluated by soluble solids content (SSC), titratable

acidity (TA), skin color, and total anthocyanin content (TAC). There was a

sharp increase in SSC of fruit

juice from veraison initiation to 30 days after veraison. The SSC level increased with the lower berry set
per bearing shoot. The rapid accumulation of SSC 4 weeks after veraison in the cluster of low berry set
(10-20) was observed, while that of high berry set (40-50) showed delayed and low SSC accumulation which
reached only 15.0°Bx at harvest. TA of fruit juice in all treatments reduced rapidly from veraison initiation
to 30 days after veraison, and then reduced gradually. TA in all treatments except 50 berries set reached
to 0.4-0.6% which was optimal TA in ‘Kyoho’ at fruit harvest. During fruit maturing after veraison, fruit
skin color changed from green to purple-black, L and b value decreased, and a value increased. TAC in
10 and 20 berries set was gradually increased to 2 weeks after veraison, sharply increased until 6 weeks
after veraison, and then finally decreased, while TAC in content in 30, 40, and 50 berries set per annual
shoot remained at low level. The results indicated that the number of berry set for good quality seemed to

be 20 per bearing shoot in ‘Kyoho’ grape.

Additional key words: coloration, soluble solids content, titratable acididy, total anthocyanin content
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Fig. 1. Changes of soluble solid, glucose, and fructose contents
during berry ripening in ‘Kyoho’ grapes. Vertical bars represent
mean + S.E. (n = 5).

Table 1. Characteristics of shoot with girdling treatment in ‘Kyoho’ grapes.

Shoot length Leaf number Leaf area Shoot thickness
(cm) (number/shoot) (cm?) (mm)
102.8 + 4.7 195+ 1.5 2,105 + 34 77 +04

*Mean + S.E. (n = 20).
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Fig. 2. Changes of titratable acidity, and tartaric acid and malic
acid contents during berry ripening in ‘Kyoho’ grapes. Vertical
bars represent mean + S.E. (n = 5).
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Fig. 3. Changes of skin color during berry ripening in ‘Kyoho’
grapes. Vertical bars represent mean + S.E. (n = 5).
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Kor. J. Hort, Sci, Technol, 28(6), December 2010



AAQl nEY T YA 93 AN zdes oA
e 8 B3l 24 B P Sk A
2% g5 & o ﬂ%#ﬂ 208 57k et

AR %E‘r-?l‘:}- a8 =50l 3lof RS0l Al

[\)

(e

=)

Ml o

N
i HN Y

T3} 400-500g F0lS *é%fkl 7171 $lalAlE Fold 35-40
M A= LWL YA AL §17] wize], hor Az
27§ gk FolQl 35-40YE ASA7IE F7HAR AT 429

35
ol Wad Roz ek

T & B *P*M] A 3] AL, A7l =Esle
15.0°Bxo] LTk 350] AF e BE A2 waly|
o]% 3047 WA FAskGlaL, 1 o] ol fksHA 2
astlon, Alxg 508 A5 AlQfRt B Ao A
FEFL 0.4-0.6%0 =gttt duAe HAly) o]s nE
A2 FLol| A Aaro] AE o] ulet o)A 2SO 2 W3}
SHHA] L, bk 7HAslal, aghS 57]—0]-0311]‘ OFE Ao}
S Al 1093 208 Ao 49 HA7] ol
2ZF7A] &ars| 2713 3 WAlY] o]B 67 7kR| 243 27}

l‘L

Choi, .M., H.C. Lee, C.J. Yun, and C.H. Lee. 1996. Effects of
number of cluster per grapevine on coloration and fruit quality
of 2-year-old ‘Kyoho’ grape (Vitis labrusca L.). Kor. J. Hort.
Sci. Technol. 14:364-365.

Dokoozlian, N.K. and D.J. Hirschfelt. 1995. The influence of
cluster thinning at various stages of fruit development on
Flame Seedless table grapes. Am. J. Enol. Vitic. 46:429-436.

Kor. J. Hort. Sci. Technol. 28(6), December 2010

Guidoni, S., P. Allara, and A. Schubert. 2002. Effect of cluster
thinning on berry skin anthocyanin composition of Vitis vinifera
cv. Nebbiolo. Am. J. Enol. Vitic. 53:224-226.

Hirano, K., M. Masaaki, and O. Goro. 1994. Effect of leaf area
on fruit quality of seedless ‘Pione’ grapes during ripening.
ASEV Jpn. Rep. 5:27-34.

Kliewer, W.A. and R.J. Weaver. 1971. Effect of crop level and
leaf area on growth, composition and coloration of ‘Tokay’
grapes. Am. J. Enol. Vitic. 22:172-177.

Matsui, H., E. Yuda, and S. Nakagawa. 1979. Physiological studies
on the ripening of Delaware grapes. I. Effects of the number
of leaves and changes in polysaccharides or organic acids on
sugar accumulation in the berries. J. Japan. Soc. Hort. Sci.
48:9-18.

Matsumoto, K., B.K. Kim, V.T.K. Oahn, J.H. Seo, H.K. Yoon,
M.K. Park, Y.S. Hwang, and J.P. Chun. 2007. Comparison
of sugar composition and quality parameters during berry
ripening between grape cultivars. 25:230-234.

Mori, K., S. Sugaya, and H. Gemma. 2005. Decreased anthocyanin
biosynthesis in grape berries grown under elevated night tem-
perature condition. Sci. Hort. 105:319-330.

Ono, T., R. Hiramatsu, N. Kubota, S. Yoda, N. Takagi, and K.
Shimamura. 1993. Shoot growth and berry development with
emphasis on berry coloration in ‘Pione’ grapes. J. Japan. Soc.
Hort. Sci. 61:779-787.

Park, H.S. and W.S. Kim. 1982. Effects of number of leaves
per cane and foliar application of sucrose and 6-benzyladenine
on grape berries in Campbell Early (Vitis labruscana B.). J.
Kor. Soc. Hort. Sci. 23:43-49.

Park, S.J., SM. Cheong, S.H. Kim, M.S. Ryou, H.C. Lee, and
S.T. Jeong. 2009. Establishment of minimum harvesting time
for the girdled ‘Campbell Early’ grape. J. Bio-Environ. Cont.
18:502-507.

Peterson, J.R. and R.E. Smart. 1975. Foliage removal effects on
‘Shiraz’ grapevines. Am. J. Enol. Vitic. 26:119-124.

Ryan, J.M. and E. Revilla. 2003. Anthocyanin composition of
Cabernet Sauvignon and Tempranillo grapes at different stages
of ripening. J. Agric. Food Chem. 51:3372-3378.

Shim, S.B., Y.H. Kwon, Y.P. Hong, and H.S. Park. 2007. Com-
parison of fruit quality and vegetative growth in ‘Kyoho’ grape
by crop load and thinning. Kor. J. Hort. Sci. Technol. 25:
389-393.

Shiraishi, S. and Y. Watana. 1994. Relationship between fruit
color and anthocyanin in grape skins. Bull. Kyushu Univ.
Farm. 7:19-20.

Song, G.C., LM. Choi, and M.D. Cho. 2000. Cold hardiness in
relation to vine management in ‘Campbell Early’ grapevines.
Kor. J. Hort. Sci. Technol. 18:387-390.

Takahashi, K. 1986. Studies on the optimum fruit load in gra-
pevines. Bull. Shimane Agric. Exp. Stn. 21:55-76.

Vian, M.A., V. Tomao, P.O. Coulomb, J.M. Lacombe, and O.
Dangles. 2006. Comparison of the anthocyanin composition
during ripening of Syrah grapes grown using organic or con-
ventional agricultural practices. J. Agric. Food Chem. 54:5230-
5235.

Yamane, T. and K. Shibayama. 2007. Effects of treatment date,
width of girdling, and berry number of girdled shoot on the
coloration of grape berries. Hort. Res. (Japan). 6:233-239.




<<
  /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


