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Contribution Rate on Soil Pysico-Chemical Properties Related to
Fruit Quality of ‘Kyoho’ Grapevines
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Detail management standard on soil conditions in ‘Kyoho’ grapes were not yet made. Therefore, this study
was carried out to investigate the optimum soil environmental conditions on production of high fruit quality
in ‘Kyoho’ grapes. We established using correlation between fruit quality and soil condition. These results
were used to develop soil management guideline with promoting efficiency and minuteness in grape vineyard.
Soil conditions were analyzed at total 80 vineyards in major grape producing areas such as Ansung, and
Cheonan (40 orchards an area). The soil environmental factors affected fruit weight were soil pH of 36.6%,
cultivation layer depth of 23.3%, and cation of 17.8%. The soil condition factors affected sugar content
were soil hardness of 24.4%, cation of 24.1% and organic matter content of 22.1%. Cultivation layer depth,
soil texture, and phosphate content were low as relative contribution. Coloring was involved with organic
matter content, CEC (cation exchange capacity), and saturated hydraulic conductivity. while soil pH,
cultivation layer depth, and phosphate content showed low contribution. Finally, relative contribution on
fruit quality related with sugar content, fruit weight, and coloring were soil hardness of 28.0%, organic

matter content of 25.0%, soil pH of 12.9%.
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Table 1. Grade classification of cation.

Ration (%)

< Ca Mg Grade

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

Table 2. Contribution rate soil properties to fruit weight of ‘Kyoho’ grape.
Soil environmental factors Contribution rate (%)

Saturated hydraulic conductivity 0.5

Soil texture 6.9

Soil physical property Cultivation depth 233

Solid phase 3.8

Soil hardness 0.6

Phosphate 6.9

Soil pH 40.0

Soil chemical property Organic matter 0.1

Cation 17.8

CEC 0.2
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Table 3. Contribution rate soil properties to

sugar content of ‘Kyoho’ grape.

Soil environmental factors

Contribution rate (%)

Saturated hydraulic conductivity 4.0

Soil texture 0.5

Soil physical property Cultivation depth 0.1

Solid phase 2.9

Soil hardness 24.4

Phosphate 1.5

Soil pH 16.9

Soil chemical property Organic matter 22.1

Cation 24.1

CEC 3.7
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Table 4. Contribution rate soil properties to Coloring of ‘Kyoho’ grape.

Soil environmental factors

Contribution rate (%)

Saturated hydraulic conductivity 12.7
Soil texture 34
Soil physical property Cultivation depth 1.1
Solid phase 8.9
Soil hardness 1.6
Phosphate 9.1
Soil pH 0.1
Soil chemical property Organic matter 37.7
Cation 22
CEC 233

Table 5. Contribution rate soil properties to fruit quality of ‘Kyoho’ grape.

Soil environmental factors

Contribution rate (%)

Saturated hydraulic conductivity 9.2
Soil texture 1.2
Soil physical property Cultivation depth 2.2
Solid phase 3.6
Soil hardness 28.0
Phosphate 0.1
Soil pH 12.9
Soil chemical property Organic matter 25.0
Cation 8.5
CEC 9.5
0.1%9} 1.1%2 Aot EE TAo] ol wle:  AAZIE do] ST Atk 1B SAAE Fw A
b AEe B9l f71% Bl B RA HMol  HIsi: 9159 HISHISIE Aol Az (Alva and Pa-
ZEl= Ao g et ramasivam, 1998;), ¢lAF (Reuther et al,, 1958), Z+
AE FFY Mo wolsh= 89le A =24, F (Berger et al., 1996) 52 0] —rﬂl*ﬁ%ﬂ =
Fade] 9 ovpjd]e] e W, v AE of mR= Gl dishs w2 A77F = IAA,
FATEAIQL b, HF AHE A QA=A 2A; A Aufo] digt Bvke sEawd AT ddo] 9l
A BSFo A=t wie & AoR yEyth ole =t ool et A= wEe dAelch
&5 A5 WHalls WAIE Sl SS7] (Speed Spray) At = 7E F59 BEFE, S dolA daTt I
&, EZ f7lE0] g0l dFsHA KRt dlolet dd T, A U0 HZRE 7|&S A8t I
Ho, oY% Ed=dA MEFE H8 SeuEtelA= 450g, Y= 18%oly, 2 ATAE 7|E 9042 15
19800 HE 271e] 7 AlF (Jo et al., 1993) e 7]T 3?"4 I EAEA ARE 24t Tew
I A= shf7]e) 2 71E (Min et al., 1982)0] 4 T 25T 3 EdRRRlEe] V|oeE duE 2
BEeH, ZA47] HE o] avkes Wi B ARG I} (Table 5), ESFEldo] oF 44.0% EYeIdo] 56.0%
4% 3742 ZPAUT (o et al., 1993; Park et al, B A5tk Mg 8 JolEE e Egace £
1997). WAdeHe QUHOE oM Y AME  FPEE 28,095 AAAAO £71% Gl 25.0%
Bolell /Y FAU AAT Sufolet, Dol & ek EQUS Kol AEw o 1008
¥l w0% 184 29U Y| BAHD (oo, S IS Aslgond, WP 0192 1 o

1999), 2tMo| &kt (Papp and Ibrahim, 1995),
Tt U etEAJold sleFo] Wt} (Byun et al., 1989),
B mjujdEzt AdEshA] ko =] FHS I

O

. SellA B
£40] lzl%
| Se4dEY 4

" el g Ao
o Aun ATolME =9
o F|ol=s UrEhyAL,

/V\

o

gl

4o

%‘65
=
[e)

L%Hﬂ

3] &

pu



EE A ol vlA EfolsarAY At ol 787

OIE AZHA) e FRR TAE P et =

DR IR CEL REED SR B bl
i} 16— Zelw7} vtk AnaoR B Fael
T GBS folo] e =A| w AN
0] FAL ol FEEo| BuF AL Ttk 5
3 EEeh 718 @l 2 g Fnd £
718 ol we BRI ERETL B o] A
Holgie, A ek Aul2 Bl iyl FAuE A
LA RS ASstE shde] A, BY 9 A%

TEL Aol gepo] £L4E JMEA TR Tl
Aaslal (Lee, 1999), 2be] Bk (Papp and Ibrahim,
1995), Ttu] W StEAJold FgFo] Yt (Byun et al.
1989). ESFO mufjye|rh AdsiA] o 3o
Ao A7 dofl dA7E et 15eh LERE F
2 Aufsk= 2=to] v|SBE oA B4 (Alva and
Paramasivam, 1998;), 1A} (Reuther et al,, 1958),
ZHE (Berger et al,, 1996) 59| 4J&0] "rxﬂ*gwrﬂ]' =
Aol wlXE Gl A W A7t Sam A,
A&7 gl 3047} MR o ot ggts
Y, ol A4d HRo) A§E F7IE G} Fol
At} (Jones et al,, 1970), X ] E2FL EoF
Aol E3] FoJsfof jith FHTolle TSRS ol8Rt
714 Blze] ikt F]lo] w5skar Qlof wAle
A X7 gk, Fol29] e W) ghA] grof mp
Tl A9 5o EAe] W] wizel, Euke AlHIAIA
7b o] FoAol aFA el 2=E YA 4 lom, AFE

Ao Ags A7) ffside ©EAd =gt
ofd Egfolalel S MAAor st e AATL
Zast E3F SHY Hrhe B 29S¢ 7HA
stojop & Z o= ATHETE

)

N HH

rlr

oM rir Moy
Rk
o Hg‘
-
of
ol
X
Ho
ol
3
o
i)
32,
ful
riot
o,
fo
re
k)
R

=
i1
&
o

rr
i l
2
e

o ot 4y oo o U i

Y
Y o
T
o o
N
ot
4t
>

ji%
No]-r
2 N
oﬂ.aﬁ

L)
Hm
ol
)
o o
S o
[} =}
IS
L
il
i
Y
H oN, OO
0% liO
O o
fo rlo o
Hm
o)
¢
H‘l
N
N
W
G)
@
X

Ao Fof mAE EgEE 8989 A 7=
I} BESAE 24 4%, ool 24.1% 18|i
71E ol 22.1% flom, AEZF Zlo], EA 17

>~

-~
&
rr
i3

ol g 2 3

Alva, A.K. and S. Paramasivam. 1998. Nitrogen manage-
ment for high yield and quality of cirus in sandy soils.
Soil Sci. Soc. Amer. J. 62:1335-1342.

Barley, K.P. 1963. Influences of soil strength on growth
of roots. Soil Sci. 96:175-180.

Berger, H., J. Opazo, S. Orellana, and L. Galletti. 1996.
Potassium fertilizers and orange postharvest quality.
Proc. Int. Soc. Citriculture p. 759-761.

Byun, J.K., 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.

DeBoodt, M. and O. Verdonck. 1972. The physical prop-
erties of the substrates in horticalture. Acta Horticulturae
26:37-44.

Gabrielle, B.S. Menasseri, and Smouot. 1995. Analysis and
field evaluation of the ceres models water balance com-
ponent. Soil Sci. Soc. Am, J. 59:1403-1412.

Gupta, R.P. 1994. Physical rating of coarse textured soils
to quantify production potential for sorghum. P306-311.
In 15th world congress of soil science, Vol. 5a. Symposia
Transactions, July 10-16, 1994. Acapulco. Mexico.

Im, J.N. 1999. Guideline for recommendation of fertilizer
application in crops Natl. Inst. Agr Sci. Technol. RDA.
Korea.

Im, J.N. and J.S. Oh. 1975. The effets of soil physical
improvement by subsioling on the growth and yield of
apple Res. Rpt. RDA (Soil & Fertilizer, Crop Protection
& Mycology) 17:53-60.

Jeffery, S.K. 1995. Evaluation of soil water retention
models based on soil physical properties. Soil Sci. Soc.
Am. J. 59:1134-1141

Jo, I.S., Y.J. Jo, H.Y. Jeon, H.S. Lee, and K.T. Um. 1993.
Effects of hardpan breaking practices on the physical
properties of the planosol-like orchard soil and yield of
pear. RDA J. Agr. Sci. 35:256-260.

Jones, W.W., S. Embleton, B. Boswell, G.E. Goodall, and



788 U%3) - 2919 - 33}

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, J.Y. Moon, B.W. Yae,
and M.H. Cho. 1989. Selection of Wolbongjosaeng
having large size and early ripening characteristic, a bud
mutant ‘Kurakatawase’ peach cultivar. RDA. J. Agri. Sci
31:43-47.

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

Lee, J.Y., J.H. Jung, S.C. Kim, S.W. Hwang, and C.S.
Lee. 2000. Chemical properties of Korean orchard soils
in main apple, pear, grape and peach producing area.
Korean J. Soil Sci and Fert. 33:79-84. physical properties
on root distribution of barley Kor. J. Soil Sci. Fert.
16:126-130.

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.

Min. K.B., J.S. Jo, L.Y. Kim, J.N. Im, and S.C. Jo. 1982.
Establishment on the standard of subsoil-breaking machine
operation. Agr. Technol. Res. Rpt. 274-287.

NIAST. 2000. Method of soil and plant analysis. National
Institute of Agricultural Science and Technology. RDA,
Suwon, Korea.

Papp, J. and Z.I. Ibrahim. 1995. Distribution of some N
compounds in shoots and fruits of the apple cv. ‘Jonathan’

1=
>
N
o
4
N
Mo
ol
i

after soil and foliar application of nitrogen. Kerteszeti-
Tudomany. 27:43-49.

Park. JM., HM. Ro, M.S. Yiem, and K.Y. Kim. 1997.
Effect of subsoil-breaking impact on some soil physical
properies and fruit quality of apples. J. Kor. Soc. Hort.
Sci 38:137-141.

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

Reuther, W., T.W. Embleton, and W.W. Jones. 1958.
Mineral nutrition of tree crops. Ann. Rev. Plant Physiol.
9:175-206.

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

Sumner. M.E. and W.P. Miller. 1996. Cation exchange
capacity and exchange coefficients. p. 1201-1229. In D.L.
Spakrs (ed.) Method of soil analysis. part3. SSSA Book
Ser.5. SSSA, Madison, WI.

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.

Topp, G.C., W.D. Reynolds, F.J. Cook, J.M. Kirby, and
M.R. Carter. 1997. Physical attributes of soil quality. p.
21-58. In E. G. Gregorich and M. R. Carter (ed.) Soil
quality for crop production and ecosystem health. devel-
opments in soil science, Vot. 25. Elsevier, New York,
NY, USA.

Yoo, S.H., K.C. Koh, and M.E. Park. 1979. Ammonium
nitrate explosion technique for the establishment of
orchard. Kor. J. Soil Sci. Fert. 12:160-178.





