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Abstract - The aim of this study was to elucidate the influence of vigor of a bearing shoot in ‘Bluecrop’ Highbush Blueberry
(Vaccinium corymbosum L.) on growth characteristics of shoots and fruits. Bearing shoots were classified with BS (bearing
shoot) and BMB (bearing mother branch). The vigor of bearing shoots were divided into four arbitrary categories; A was
thin (< 6.0 mm) BMB and short (< 10 cm) BS, B was thin BMB and long (= 10 cm) BS, C was thick (= 6 mm) BMB and short
BS and D was thick BMB and long BS. Shoots from D were longer (6.5 cm) and thicker (1.70 mm) than those from the others.
Shoots of D had more leaves (5.8 ea) than those of the others. Leaf area of D was larger (13.5 an’) than those of the others.
The first harvest of D was one week faster than the others. Ratio of big berry (> 14 mm) from the long BSs was higher (B :
41.7,D : 46.8%) than that from the short BSs. Soluble solid content of small berrys did not show any different according to
vigor of bearing shoots, but soluble solid content of big berrys of the long BSs was higher (B : 16.2, D : 15.6°Bx) than those
of the short BSs. The thickness of BMB did not affect ratio of fruit size and soluble soild content. The long BSs would be
proper than the short BSs for bearing bigger fruits.
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Table 1. Characteristics of shoots depending on vigor of a bearing shoot in ‘Bluecrop’ blueberry in the middle of July
Shoot

Treatment Length (1) Diameter (1) No. of leaves-shoot™
A 2.8 ¢* 147 b 34 ¢
B 39D 1.50 b 41D
c 44 b 1.56 ab 46 b
D’ 6.5 a 1.70 a 58 a
Significance
BMBy koW skeksk sesksk
Bsy *W * xkW
BMB x BS ns" ns ns

“A, Thin bearing mother branch and short bearing shoot; “B, Thin bearing mother branch and long bearing shoot;
“C, Thick bearing mother branch and short bearing shoot; “D, Thick bearing mother branch and long bearing shoot.
YBMB, Bearing mother branch; *BS, Bearing shoot.

*Mean separation within columns by Duncan’s multiple range test at P < 0.05.

“ns, *, ** *%%k Nonsignificant or significant at p : 0.05, 0.01, and 0.001, respectively by two-way ANOVA.
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Table 2. Characteristics of leaves depending on vigor of a bearing shoot in ‘Bluecrop’ blueberry in the middle of July

Treatment Length Width Area Thickness Weight of
(mm) (mm) (cm) (mm) 10 leaves (g)
A” 46.1 ¢* 213 ¢ 6.6 ¢ 041 a 0.83 ¢
B’ 528 b 257 b 94 b 042 a 1.00 b
c 526 b 259 b 97D 041 a 1.01 b
D’ 62.5 a 315 a 135 a 0.50 a 1.52 a
Significance
BMBy wxW sksk sk ns sksksk
BSY ot W *k ok ns ok
BMB x BS ns" ns ns ns W

“A, Thin bearing mother branch and short bearing shoot; “B, Thin bearing mother branch and long bearing shoot;
“C, Thick bearing mother branch and short bearing shoot; “D, Thick bearing mother branch and long bearing shoot.

"BMB, Bearing mother branch; "BS, Bearing shoot.

*Mean separation within columns by Duncan’s multiple range test at P < 0.05.
“ns, *, ** **% Nonsignificant or significant at p : 0.05, 0.01, and 0.001, respectively by two-way ANOVA.
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Fig. 1. Yield along harvest season according to fruit size
depending on vigor of a bearing shoot in ‘Bluecrop’ blueberry.
Vertical bars represent standard errors of the means.

“A, Thin bearing mother branch and short bearing shoot;
“B, Thin bearing mother branch and long bearing shoot;
“C, Thick bearing mother branch and short bearing shoot;
“D, Thick bearing mother branch and long bearing shoot.
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Table 3. Yield from each of fruit clusters according to fruit size depending on vigor of a bearing shoot in ‘Bluecrop’ blueberry

Treatment Yield(g)- flower bud’' Ratio of fruit size (%)

< 14 mn =14 mn Total < 14 mn =14 mm

A’ 3.64 a* 0.64 ¢ 428 ¢ 85.0 a 150 ¢

B’ 340 a 243 a 5.83 a 583 ¢ 41.7 a

c 3.66 a 137 b 5.03 b 72.8 b 272 b

D’ 271 b 239 a 510 b 532 ¢ 46.8 a

Significance

BMB’ i ol ns" ns ns
Bsy sV skskosk kkk skk sk
BMB X BS * skskosk kkk skk sk

A, Thin bearing mother branch and short bearing shoot; “B, Thin bearing mother branch and long bearing shoot;
“C, Thick bearing mother branch and short bearing shoot; “D, Thick bearing mother branch and long bearing shoot.
YBMB, Bearing mother branch; *BS, Bearing shoot.

*Mean separation within columns by Duncan’s multiple range test at P < 0.05.

“ns, *, ** *** Nonsignificant or significant at p : 0.05, 0.01, and 0.001, respectively by two-way ANOVA.

Table 4. Soluble solids content according to fruit size depending on vigor of a bearing shoot in ‘Bluecrop’ blueberry during harvest
season

Soluble solids content (°Bx)

Treatment

< 14 mm > 14 mm Total

A’ 145 a* 13.1 b 142 b

B” 143 a 16.2 a 15.0 a

c’ 14.6 a 144 b 14.5 ab

D’ 146 a 15.6 a 15.1 a

Significance

BMB’ ns" ns ns
BSY ns koW kW
BMB x BS ns W ns

“A, Thin bearing mother branch and short bearing shoot; “B, Thin bearing mother branch and long bearing shoot;
“C, Thick bearing mother branch and short bearing shoot; “D, Thick bearing mother branch and long bearing shoot.
YBMB, Bearing mother branch; *BS, Bearing shoot.

*Mean separation within columns by Duncan’s multiple range test at P < 0.05.

“ns, *, ** **% Nonsignificant or significant at p : 0.05, 0.01, and 0.001, respectively by two-way ANOVA.

-601 -



H#ZAHIEE Korean J, Plant Res, 29(5) : 598~603(2016)

S| A2 Atke] 7h8-4d 13- 1=IcK Marini and Barden,
1982; Morgan et al., 1984)) 11 3}3+=4, 14 mm o]A}o] B2
of 7144 18| Aol A Ale] ks 23t iAo o
£ 5389) o]} HUATE T BE Alow Dot
B ojro] AT} Ao} ¢ ARo] 9B 0]al 14 mm o]AFe] T
ENEEPEY EECES SN EXE REPLUETEFN
717] 91at AR A2k A3k Zol7H 10 en ool 1 Azhz]
F717} 6 m olel 712 she o] £ Ao WL

AR = FreEfofl A gt =
o FEHEY] o5 FE TS st A FA I =
E} & Qe sho] A SFH2] 'Bluecrop o] AIHA| At

WA 9 I S BAlE Y A R E Gl A

A A2 AnEA| o ApA] EAE Ve 0= 510, ARfEA]
9] 2717} 6 mn ujgko] 1 AxkA] Zo]7}10 en ke A, Azbn
A9} 5717} 6 mn m|Rto] il ZA3kx] ZAo]7}10 cm o2 B, At
E2]9] F57]716 mn ool it AupA] Zo]7}10 cm WYk C, 21
2|31 AN 8) 7717} 6 mn o) Fo] il AA| Zo]7}10 cn o]
ARS D2 RS Do Az 7o) 6,5 em, #7] 1,70 mn,

Azt A5 8 712 o= AlF Q] 7oA At AlzHEoh 21
o A2 Gas Wolkth DO AL 18,5 arz thE
7R EE Qe A 87| AR A7 gl A7 A
© 7HA] oA 15 I 14 mn o)) thako) BlE-2- ATA|
710]7} 291El B} Dol A 212} 41,799} 46, 8% =QFT}. 14 mn

njgte] ko] Pt 7HA A= AT Ao whE Aol
7F AL, 14 o) Fe] k] Bt 7HA I FES At
A| Zo|7} A%H B Do A 242+ 16.2 °Bx, 15,6 "BxZ &=3ITh
AnpA] gl A 2|9} A x| o WAk vtof A F-22]Q1 2fo] 7}
A= ATE. 14 mn v]gQl A} ot 7H8A = 14.5
°BxZ AR Aol thE £24 Apo]7} Qliet, Auprx)7}
it AbEof WA= kol glet®, Aol 10 e o)) 2
IS B3t 27 |= Alo] 5 o2 weEd,

References

Asada, T. and O. Michitaka. 1998. The effect of shading on the
growth young ‘Fuji’ apple trees. J. Japan Soc. Hort. Sci.
67:655-659.

Bae, K.S., H.C. Kim, H.J. Lee, B.Y. Lee and T.C. Kim. 2006.
Characteristics of Flower Bud Differentiation in Highbush
Blueberry (Vaccinium Corymbosum L.) Cultivars. Kor. J.
Hort. Sci. Technol. 24:222-227.

Corelli-Grappadelli, L. 1991. Thinning pattern and light
environment in peach tree canopies influence fruit quality.
HortScience 26:1464-1466.

Jo, H.N. 2016. Shoot Growth and Fruit Quality According to
Characteristics of Fruit Bearing Branch of ‘Soomee’ Peach.
Department of Horticultural Science, M.S. Thesis, Wonkwang
University, Korea.

Kim, S.J., D.J. Yu, T.C. Kim and H.J. Lee. 2011. Growth and
Photosynthetic Characteristics of Blueberry (Vaccinium
corymbosum cv. Bluecrop) under various shade levels. Sci.
Hort. 129:486-492.

Kim, S.J., D.J. Yu, J.H. Kim, T.C. Kim, B.Y. Lee and H.J. Lee.
2004. Comparative photosynthetic characteristics of well-
watered and water-stressed ‘Rancocas’ highbush blueberry
leaves. J. Kor. Soc. Hort. Sci. 45:143-148.

Kim S.J., K.S. Bae, S.W. Koh, H.C. Kim and T.C. Kim. 2015.
Morphology and characteristics of floral organ in highbush
blueberry (Vaccinium Corymbosum) cultivars. Korean J.
Plant Res. 28(2):235-242.

Korea Blueberry Association (KBA). 2013. Blueberry newsletter.
Korea.

Kwon, Y.H., S.J. Kim, C. Cheol, H.Y. Ju, M.S. Ryou, J.C. Nam,
S.M. Jung, Y.Y. Hur and .M. Choi. 2014. Effects of pruning
rate on shoot growth, fruit qualities and yield in ‘Jersey’
highbush blueberry cultivar. Kor. J. Hort. Sci. Technol.
(Suppl. 1) 32:47.

Lee, K.B. 2007. Plant Morphology. 3th. Life Science Publishing
Co., Seoul, Korea. pp. 127-144.

Marini, R.P., D. Sowers and M.C. Marnini. 1991. Peach fruit
quality is affected by shade during final swell of fruit growth.
J. Amer. Soc. Hort. Sci. 116(3):383-389.

Marini, R.P. and J.A. Barden. 1982. Yield, fruit size and quality
of three apple cultivars as influenced by summer or dormant
pruning. J. Amer. Soc. Hort. Sci. 107:474-479.

Maust, B.E., J.G. Williamson and R.L. Darnell. 1999. Effect of
flower bud density on vegetative and reproductive develop-
ment and carbohydrate relations in southern highbush
blueberry. J. Amer. Soc. Hort. Sci. 124:532-538.

Morgan, D.C., CJ. Stanley, R. Volz and S.I.J. Warrington.
1984. Summer pruning of ‘Gala’ apple: The relationship
between pruning time, radiation penetration, and fruit

-602 -



StolfA] ERH|E] ERIEF o A Aol Aot 3 el v|Ae FF

quality. J. Amer. Soc. Hort. Sci. 109:637-642.

Pate, J.S. 1975. Exchange of solutes between phloem and
xylem and circulation in the whole plant. Encyclopedia of
Plant Physiology. pp. 451-473.

Pescie, M., M. Borde, P. Fedyszak and C. Ldpez. 2011. Effect
of time and intensity of pruning of the yield and fruit quality
of southern highbush blueberry (Vaccinium corymbosum)
var. ‘O’neal’ in Buenos Aires province. RIA. 37:268-274.

Pritts, M. 2006. Blueberry Pruning and Rejuvenation. New
York Berry News, NY (USA). pp. 11-13.

Robinson, T.L., EJ. Seeley and B.H. Barritt. 1983. Effect of
light environment and spur age on ‘Delicious’ apple fruit
size and quality. J. Amer. Soc. Hort. Sci. 108:855-861.

Rural Development Administration (RDA). 2013. Blueberry.
Suwon, Korea.

Ryu, J.H. 2002. Studies on the appropriate fruit numbers
according to drooping branch sizes in ‘Fuji’/seedling trees.
Department of Horticulture, M.S. Thesis, Kyung Hee
University, Korea.

Schechter, 1., J. Proctor and D. Elfving. 1994. Apple fruit
removal and limb girdling affect fruit and leaf characteristics.
J. Amer. Soc. Hort. Sci. 119:157-162.

Seeley, E.J., W.C. Micke and R. Kammereck. 1980. ‘Delicious’
apple fruit size and quality as influenced by radiant flux
density in the immediate growing environment. J. Amer.
Soc. Hort. Sci. 105:645-647.

Snelgar, W.P., P.J. Manson and B.M. Stowell. 1992. Effect of
overhead shading on fruit size and yield potential of
kiwifruit (Actinidia deliciosa). J. Hort. Sci. 66:261-273.

Song, G.C., .M. 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.

Song, G.C. 2012. The cultural status and the industrial
prospects on blueberry. Korean J. Plant Res. (Suppl. I). p. 9.

Yoon, S.C. 2009. Shoot Growth and Fruit Characteristics of
‘Fuyu’ Persimmon Affected by the Size of Mother Branches.
Department of Horticulture, M.S. Thesis, Gyeongsang
National University, Korea.

Yun, S.K., LK. Yoon, E.Y. Nam, J.H. Jun, J.H. Kwon, H.J. Bae,
H.C. Kim and T.C. Kim. 2014. Shoot growth and fruit
characteristics according to earing branch direction and
thickness in ‘Kawanakajima Hakuto’ peach trees. Kor. J.
Hort. Sci. Technol. 32:421-426.

(Received 18 July 2016 ; Revised 13 September 2016 ; Accepted 5 September 2016)

-603 -




<<
  /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


