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Abstract. This study was carried out to investigate the optimum soil environmental conditions of ten con-
tents on production of high quality fruit in ‘“Hongro’ apple. The soil and fruit characteristics were analyzed at
total 60 orchards in major apple producing areas such as Chungju, Moonkyeung, Yeongju, Andong, Yeosan
and Yeongcheon (10 orchards an ares). The soil environmental factors affected fruit weight were the highest
relative contribution in saturated hydraulic conductivity of 33.3%. The cation was 24.6%, the bulk density,
soil texture and solid phase were aso high as relative contribution. The fruit weight was influenced by soil
physical properties more than soil chemical properties. The soil environmenta factors affected sugar con-
tent were highest soil texture of 21.9%, and the CEC and bulk density were low as relative contribution. The
fruit coloring was the highest relative contribution in phosphate of 55.9%. While saturated hydraulic con-
ductivity and organic matter content were low. The coloring was influenced by soil chemical properties
more than soil physical properties. Fruit coloring was high influenced over 70% by soil physical properties.
Finally, relative contribution on fruit quality related with sugar content, fruit weight, and coloring were high
influenced by cultivation layer depth of 25.8%, soil texture 22.2%, and soil pH of 21.0% but bulk density
and solid phase were low relative contribution. The fruit growth and soil chemical properties in ‘Hongro’
apple were very closely related. Therefore, orchard soil management to produce high quality fruit was very
importance drainage management and organic matter application. We concluded that scientific soil manage-
ment is possible by quanlifiable of soil management factors.
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Table 1. Grade classification of cation.

237 - 494 - 9o

Ration (%)
Grade
K Ca Mg
9~11 60~61 28~31 D
7~9 62~63 28~31 D
22~24 63~64 22~24 D
8~10 63~34 26~28 D
13~16 65~66 19-21 C
10~12 65~66 22~25 C
5~7 67~68 25~28 B
11~14 67~68 22~24 B
8~12 69~71 19-21 A
6~9 72~73 19-21 B
10~12 72~73 15~18 B
2~4 73~74 22~24 C
10~12 74~75 12~16 C
4~7 74~75 19-21 D
3-5 77~78 18~21 D
7-9 79~80 16~19 D
2~4 79~80 11-14 D
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Table 2. Contribution rate soil properties to fruit weight of
‘Hongro’ apple.

Sail environmental factors Contribution

rate (%)
Saturated hydraulic
conductivity 333
Soil physical Soil texture 153
properties Cultivation depth 0.1
Solid phase 14
Bulk density 12.3
Phosphate 0.9
. ) Soil pH 16
s%:(;:gg;al Organic matter 0.1
Cation 24.6
CEC 0.2
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Table 3. Contribution rate soil properties to sugar content of
‘Hongro’ apple.

Table 4. Contribution rate soil properties to Coloring of
‘Hongro’ apple.

. . Contribution . . Contribution
Soil environmental factors rate (%) Soil environmental factors rate (%)
Saturated hydraulic 181 Saturated hydraulic 04
conductivity ' conductivity )
Soil physical Soil texture 219 Soil physical Soil texture 11.0
properties Cultivation depth 14.4 properties Cultivation depth 15.9
Solid phase 7.0 Solid phase 20
Bulk density 13 Bulk density 4.4
Phosphate 6.5 Phosphate 204
Soil chemical 0 PH 121 Soil chemical 0! PH 1?'4
roperties Organlc matter 5.6 properties Organlc matter 5
P Cation 120 Cation 130
CEC 10 CEC 16.1
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Table 5. Contribution rate soil properties to fruit quality of
‘Hongro’ apple.

Soil environmental factors Contribution

rate (%)

Saturated hydraulic 43
conductivity )

Soil physical Soil texture 22.2
properties Cultivation depth 25.8
Solid phase 1.0
Bulk density 27
Phosphate 9.0
. . Soil pH 21.0
SO':;hei?;al Organic matter 34
prop Cation 43
CEC 54

94 - H24 - oy

sz

M\
Ho

Aok Ax ok AHIE B mid 53

A7 S AFstar o] 24, F4 8 A3
S Holmg|x W HAlS B ke aglo= Fgs)
Ath(Peterson and Stevens, 1994). 42 H]g2] A]
S 771 Z=7t Holzitk(Jones 5, 1970).
Hole 7SS ol8g f71A v A £
o] F53kaL o] A WA A7t gk, gl
FF Wyi2rt 5] ot vkl A9 T o]
B Wi, g5t APRIAAZ} o Folxjor aFHe
2= Al & glon] mEAY TaE Ak
Sfaires SRl B ofd Edelsieds A
Aoz vfshe e AAE Bast w3t 58
Rk BEY E4S 94 AAslelor & Rlow

T
b5 o
e | iy
B @ 7= /\].er :@i _,] _]_F;d JJ[/J xng_

4 EgRY 82ls 7sl] I8l =it
EY ﬂ ZUEL Hoo Al A B, 4, 9
ZF, B, it AdH YoM 44 w1 1057

IO F 6057l EF % HESS 2Alals]
o). o) 9L VAL ERRRRAL T

T57} 333%E 7H 7ldTrb B9k, ofolLo)
24.6% 713813t 8AEE, EA 2 adA] Bla
;G b:o}l;]_ EO%{—Q/\%OO]O] §]_-6]-/H Qo E_T;PE J,]__é_
o] YTFE FUC. FHde] Fre mxE EYRdall
Soxe EAo] 21.9%= 71 & 7|deE e
o}, ol 2X|38-2H(CEC)9}t 84 xe] 7]o=7} ulf-$-
wioktt. o] zpale QlikglFo] 204%= vig- =
2 71=E Ve vl Z3lredEE e f7]
S Stk EY=EA o slsldo] A 7]
oJ&ioint. Ao 35, 9, FAFAS FehHo
2 g A tigh AiE 7o EdME A&
Z7lo] 25.8%, EAl 22.2%, EWAIE 21.0%E =%
o 14 9 SAdEE Witk A 2 FES E

Fetebdt vl DA Bdo] Qo mepd uEd

o S AP St Te] w2 A
slge]} Fesi) o] AnE visto g wiele] Bk

2] 89ES AlFS} sl HehA B 7=
2 &8o] 7ked Ao ddEH

2=

—-106 -



At ER FF) A FA0 e Eelsae] Jid sel

FAO : 3, L, AR, Eg09l, B2

ol

—_

0t0
i
o

. Blackwell, PS. 1983. Measurements of aeration in
waterlogged soils: Some improvements of techniques
and their application to experiments using lysimeters.
J. Soil Sci. 34:271-285.

. Byun, JK., B.Y. Byun, and K.H. Chang. 1989. Effect
of fruit bagging and application of additional nitrogen
fertilizer on color development of ‘Fuji’ apples. J. Kor.
Soc. Hort. Sci. 30:270-277.

. Dilmaghani, M.R., M.J. Malakouti, GH. Neilson, and
E. Falahi. 2004. Interactive effects of potassum and
calcium on K/Ca ratio and its consequences on apple
fruit quality in calcareous soils of Iran. J. of Plant
Nutri. 27:1149-1162.

. Jones, WW., S. Embleton, B. Boswell, GE. Goodall,
and E.L. Barnhart. 1970. Nitrogen rate effects on
lemon production, quality and leaf nitrogen. J. Amer.
Soc. Hort. Sci. 95:46-49.

. Kang, S.J., W.C. Kim, Y.U. Shin, JY. Moon, B.W.
Yae, and M.H. Cho. 1989. Selection of Wolbongjo-
saeng having large size and early ripening characteris-
tic, a bud mutant ‘ Kurakatawase' peach cultivar. RDA.
J. Agri. Sci. 31:43-47.

. Kang. S.B., H.l. Jang, |.B. Lee, JM. Park, and D.K.
Maoon. 2007. Changes in Photosynthesis and Chloro-
phyll Fluorescence of ‘Campbell Early’ and ‘Kyoho'
Grapevine under Long-term Waterlogging Condition.
Kor. J. Hort. Sci. & Technol. 25:305-492.

. Kim, SH., I.M. Choi, SK. Yun, JG Cho, and H.K.
Yun. 2009. Coctribution of soil physico-chemica prop-
erties to fruit quality of ‘Campbell Early’ grapesin the
vineyards. J. Kor. Soc. Soil. Sci. Fert. 42:187-191.

8.

10.

1.

12.

13.

14.

15.

16.

-107 -

Komamura, K., A. Suzuki, M. Fukumoto, K. Kato,
and Y. sato. 2000. Effects of long-term nitrogen appli-
cation on tree growth, yied. and fruit gaulities in a
‘Jonathan’ apple orchard. J. Japan. Soc. Hort. Sci. 69:
617-623

. Kozlowski, T.T. 1984. Responses of woody plants to

flooding, p. 129-163. In: T.T. Kozlowski (ed.). Flood-
ing and plant growth. Academic Press, Orlando, FL,
USA.

Lee, H.C. 1999. Physiological and ecological factors
affecting fruit coloration and color enhancement in
Malus domestica Borkh. cv. Fuji. PhD Diss., Seoul
Nat. Univ., Suwon, Korea

Ladygin, V.G 1999. Effect of root zone hypoxia and
anoxia on the functiona activity and chloroplast ultra-
structure in leaves of Pisum sativum and Glycine max.
Fiziol. Rast. 46:246-258.

Mieke, M.S., A.F. Almeida, F.P. Gomes, M.A. Agu-
ila, and PA Mangaberia. 2003. Leaf gas exchange,
chlorophyll fluorescence and growth response of Genipa
ameircana seedlings to soil flooding. Environ. and
Experimental Botany 50:221-231.

Neilsen, GH. and T. Edwards. 1982. Relationships
between Ca, Mg, and K in soil, leaf, and fruits of
okanagan apple orchards. Can. J. Soil. Sci. 62:365-
374.

Perterson, A.B and R.G Stevens. 1994. Tree fruit
nutrition. p. 41-42. Yakima, Washington.

Song, GC., .M. Choi, and M.D. Cho. 2000. Cold har-
diness in relation to in management in ‘Campbell
Early’ grapevines. Kor. J. Hort. Sci. & Technol. 18:
387-390.

Taylor, HM. and H.P. Gardner. 1963. Penetration of
cotton seeding top roots as influenced by bulk density,
moisture content, and strength of soils. Soil Sci. 96:
153-156.




<<
  /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


