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Shoot Growth Characteristics and Climatic Factors
in Greenhouse Cultivation of Mulberry
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Division of Horticulture and Pet Animal-Plant Science, Wonkwang University, Iksan 570-749, Korea
2Ingtitute of Life Science and Natural Resources, Wonkwang University, Iksan 570-749, Korea

Abstract. This research was carried out to investigate the shoot growth characteristics and climatic factors
for early harvest and stable yield by greenhouse on mulberry (Morus alba) in Buan-gun, Jeollabuk-do. Bud-
break and coloring date of mulberry in greenhouse were earlier 18~19 days than those in field, and from
bud-break to coloring was 39 days in both cultivation types. Shoot length and fruit number per shoot of mul-
berry in greenhouse were not significantly different with those of field, but number of node was signifi-
cantly little than that of field. For 39 days in greenhouse, weekly cumulative radiation were 0.3~0.8 times.
But weekly cumulative temperature was not different with that of field. And relative humidity as range of
53.0~94.5% in greenhouse was higher than that of field. Therefore, mulberry is suitable to greenhouse cul-

tivation for early harvest and stable yield.
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Table 1. Date of bud-bresk, fruit coloring, and days to
maturity of mulberry by cultivation type in Buan-gun,
Jeollabuk-do in 2011.

Cultivation t Bud-break  Coloring A-B
YP€ dae(A)  dae(B)  (days)
Field April 14 May 21 39
Greenhouse” March 26 May 3 39
“covered at February 28.
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Table 2. Growth characteristics of shoot and number of
fruit setting of mulberry shoot by cultivation type for 39
days after bud-bresk in Buan-gun, Jeollabuk-do in 2011.

Cultivation Length No.of Internode Fruit
type (cm) node(ed) length (cm) number (eg)
Field 189& 113a 17b 6.3a
Greenhouse” 182a 6.5b 28a 6.9a
YCovered at February 28.

*Mean separation within columns by Duncan's multiple
rangetest at P = 0.05.
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Fig. 1. Change of shoot length and number of node by culti-
vation type after bud-break of mulberry in Buan-gun,
Jeollabuk-do in 2011. Bars are SE.
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Fig. 2. Change of daily mean radiation, temperature, and
relative humidity by cultivation type after bud-break of
mulberry in Buan-gun.
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Table 3. Change of weekly cumulative radiation and temperature by cultivation type after bud-break of mulberry in Buan-
gun, Jeollabuk-do in 2011.

Weeks after bud-bresk

Cultivation t

ype 1 2 3 4 5 6 Sum

Weekly cumulative radiation (umol - m™ - %)
Field (A) 6,209.9 4,391.9 5,794.7 3,732.2 6,075.1 4,083.3 30,287.1
Greenhouse (B) 3,005.5 3,083.2 4,470.0 2,143.7 1,991.0 1,922.9 16,616.2
B/A 05 0.7 08 0.6 03 05 05
Weekly cumulative temperature (°C)

Field (A) 70.6 82.7 97.5 127.8 114.2 96.0 588.8
Greenhouse (B) 90.2 1034 110.7 107.8 116.7 935 622.3
B/A 13 13 11 0.8 1.0 10 11

Brel A ofF AR A2 A FI vEo] Al FEolflal, F AR AWEoR o At
229 =& 2555 (Fig. 200 23 Aoz AZbEry. 3y A0 FE rHEE kA9 A Aols
JE)an Bupre] Al ASels 7129 55, 53 f UEhiA @Al SRR 7P gk dsthe 43Il
ARE RS 7ot S 2 9 E AR on, T FEEE 2A LBE AY fARE E
Az, ditEog FAF Aulelres gkl A2 otk S 7R FF dlEEs dodlA 53~
o S B Aol FA FFE F= A= 4 945%E A Hs| tiFE w2 FES ARSI
A Ut (Jeong 5, 2008; Kwone} Chun, 1999). o]  webr b= o] d&ka A7 ar ARl <+
g ARl Ae aid wf Bupee] 24 Aol e 2710l SR 5 glo] 24 Al HEeR A
Me FEA7IE A o ar, ek g 24 et

7b ghe AoE detEnt. sphARE 24 APl 2

T B FE] W A77E A5 JdgEolop & A FAY] : TPde]], B, A%, 24, Morus alba

)
N
gl
m
|
o

ojch. 2]l Fifo] W2 24 Aol Fo] dF
3] E2 A9 ] Aolg VERAA et At At
(Table 2), @&lM= L3]8 =A G Arhdo] F2
Ao yehdal glo] Bui-o] ASoll= Bire] JF £ e sEAEH @RS PO007773022012)
o] =4 ot &4 Al FEogAM AR Zloem B HEE FH7Isde] Add s FREAE
Az,
=
¥ 2
1. Choi, B.H., D.H. Kim, and JW. Kim. 2002. Regional

e U W A AR Sk g o el e st s
s 24 AuE Tt 27 8 5 Mg Meteorol. Soc. 80:1427-1442.
F82F 3R 7} 7P53IR|E golR 1A Al S EA 2. Dorais, M. 2003. The use of supplemental lighting for
7} olo] TABRE A Q1S BAEIgT) ol B vegetable crop production: Light intensity, crop response,

nutrition, crop management, cultural practices. Cana-
= dian Greenhouse Conference.
A% Wk oA ZHIA|71R| o] UG 39U E 3. Heuvelink, E., L.EM. Marcdlis, and O. Korner. 2004.
=pol= LR @igkt}, dlo} B 392) ot L alo)|A How to reduce yield fluctuations in sweet pepper. Acta
Hort. 633:349-355.

H] ~ 1 =T} =} L = =

Bpe] Az e, Az Avs X9} Aol 4. Kwon, Y.S. and H. Chun. 1999. Production of chili
YRR egtA)9t, vt 200 S 713 Set pepper in different kinds of greenhouse in Korea. The
L2 Yo =1 ke <o 13 0.3~0.84 9] Asian and Pacific Resion-Food and Fert. Techno. Ctr.

—77-



i)

)

054 -

Ext.-Bul. No. 478.

. Marcdlis, L.EM., E. Heuvelink, L.R. Baan Hofman-
Eijer, J. Den Bakker, and L.B. Xue. 2004. Flower and
fruit abortion in sweet pepper in relation to source and
sink strength. J. Expt. Bot. 55:2261-2268.

. Myoung, D.J. 2007. Correlation between climatic fac-
tors and yield of sweet pepper (Capsicum annuum L.)
in glasshouse. MS. Thesis Chonnam Natl. Univ., Plant
Bio-Technal.

. Jeon, K.S,, H.C. Kim, H.J. Bae, K.S. Bae, and T.C.
Kim. 2011. Frost damage of mulberry tree according
to Topographic characteristics in Buan province. J.

il

[ee]

10.

-78-

3k .

Ay

el

Bio-Envrion. Control 20:45-49.

. Jeong, EM., W.T. Kim, SR. Kim, and SH. Yun.

2008. The state and urgent problem of sweet pepper in
Korea. Korea Rurd Economy Ingtitute, Seoul, Korea.

. Ministry for Food, Agriculture, Forestry and Fisheries

(MIFAFF). 2009.
Yum, SH., N.G Yun, GW. Kim, SH. Lee, Y.H. Cho,
S.J. Park, and M K. Park. 2007. The optimum specifi-
cation of pipes in rain-sheltering greenhouse with roof
vents for large-grain grapevine cultivation. J. Bio-Envi-
ron. Control 16:275-283.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


