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Changes in the Soil Physical Properties of Vineyard Converted
from Paddy Field

Eul-Soo Yun,* Ki-Youl Jung, Ki-Do Park, Jee-Yeon Ko, Jae-Saeng Lee, and Sung-Tae Park
Dept. of Functional Crop, National Institute Crop Science, RDA, Milyang, 627-830, Korea

This study was conducted to develop rational soil management and enhance the productivity of lands
converted from paddy soils. Specifically, the changes in the soil physical properties brought about by the
change in land usage from paddy soil were evaluated. This was carried out from 1999 to 2001 at 50 site in
large-scale converted paddy fields of Kimcheon, Youngcheon, Gyeongsan and Milyang in the Youngnam
region, categorized according to soil texture and drainage class. The ridge height of converted paddy soils
was higher in coarse-textured and poorly-drained soils than in fine-textured and well-drained soils. The gray
color of the surface soil was of lesser degree in converted soils than paddy soils and more notable in well-
drained soils. The porosity ratio and the formation of aggregate structure were higher, and the appearance
of soil mottling was deeper in converted paddy fields than in paddy soils. The glaying layer "g" of surface
soil degraded with time. The porosity and amount of water stable aggregate was found to increase with time
after conversion. The penetration resistance of the converted paddy soil was lower and deeper with time
after conversion. The soil aeration of the converted paddy soil was lower in sandy loam than in loamy soil.
Furthermore, soil aeration was influenced by ridge height and drainage class in poorly-drained soils.

Key words : Vineyard, Soil physical properties, Converted soil from Paddy, Soil strength
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Rooting depth
15.7
18.7
17.9
152
15.1
19.0

Depth of Ap horizon
cm
159
9.1
13.1
17.0
134
12.1

Height of ridge
99
8.3
204
8.6
17.9
20.1

Texture family
Coarse loamy
Fine loamy
Clayey
Coarse loamy
Fine loamy
Fine silty

Moderately well
Somewhat poorly

Drainage classes
drained

Table 1. Comparison of rooting depth and Ap horizon as affected by different soil characteristics of vineyard converted from paddy
drained

soil.
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F AFEEGANAE olFECI7F 10cm o] dtE e 7 10d A% ¥ EGS AAste] BE A <l
H&= ¥eE 15cm o] A4 W, wig FrgE o FAEYGS dHE BN 8 72 55 A 4
AA v FHEF ASE P VAR GE Egl s ®29 Pk
A Brele] Aol olF el Folhth tha e AF Ao ® =2 AF AT FFAHE FAH
< Btk A molA HEg 2= Ay EY ng fEd FUES(gley layer)o] AYAHT o] &
o] AAui 203} HRFFe ddE EAC uet AES = g7 T2 LOE o &F Hg st
OE EddEYol A&Hojor & Ao A7y wof glojx whE o] glofzith oz RES] W
g0 g #AVE A EEH 54 EY shdde B4R wigEdel wet Aol B AT
o ARAF Ak, FEXA 9 FrAHlHE BY M wiesHEol FYE A "seF Ho
(Zou C. C. etc. 2001)9F FAMS A#E Btk 1] i 7E oZE Bl A GE CRAETAAA TS WE
I EFY BT B AEAS W FoT Stath EAle] 24 F A Ak, s T =
Agorw Agatnzg FHuWF7E B EdoA g3t g Yedle JAEE N 555
= IR soE EYY FUES Y 7 e St g5 Jerdo (A" 5 1992). o1& &3l
Eg#E s 25 Atk AgA ok vHS = B IS v Hd v
S JHE SAsit Ads sleET xES A
etz ool Hefx] EUSM wHa Hdixwd -5 B =L 20004 SR wlg- wropzl Wi, Lehst
o] FEA EYEA Wtk 7He] fetd A 7F ol Mg o] BiggelA Heg “AiE"2 200

Table 2. Comparison of the morphological properties of converted to vineyard and non-converted paddy soil.

Converted to vineyard paddy Non-converted paddy
Soil types Items
Ap Apgl Apgl Apg2
Soil color  Main 7.5YR 4/4 7.5YR 3/2 2.5Y 412 10YR 5/4
(Munsell) B.) (D.B.) (D.G.B) (Y.B)
Fine-textured soil Mottle - 7.5YR 4/6 10YR 6/8 7.5YR 5/6
(Hwadong series) . (S.B.) (Y.B) (S.B)
Grayness 50 7.5 20.0 18.8
Structure™ Week Gra. Sub-A. B. Sub-A. B. Sub-A. B.
Depth(cm) 13 12 10 10
Soil color  Main 10YR 4/2 2.5Y 472 2.5Y 42 5Y 52
(Munsell) (D.G.B.) (D.G.B.) (D,G.B.) (Olive G.)
Medium-textured Mottle 10.5Y 5/8 7.5YR 5/6 10YR 4/4
soil (Jisan series) ) (Y.B) 8.B.) (D.Y.B)
Grayness* 15.0 20.0 20.0 313
Structure** Week Gra. Sub-A. B. Week Gra. Sub-A. B.
Depth(cm) 17 15 12 18

* Grayness = (hue x value) / chroma. Abbreviations in soil color; B., brown; D., dark;
G., grayish; Y., yellowish; S., Strong; Structure; Gra., granular; A., angular; B., blocky.
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Fig.1. Relationship between the depth of Ap layer and number of years after conversion to vineyard in coarse textured soil (left) and
fine textured soil (right). Gz : Gocheon, Mo : Meagog, Sf : Sachon, Hd : Hwadong, Hi : Hampyeong, Ji : Jisan Pt : Pyeongtaeg soil

type.
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%
39.2
39.0
43.1
37.7
474
40.8
50.6
39.6
44.8
420

Porosity

hyA
ar

32
35
7.8
6.3
39
21
3.8
23
5.8
21

Three phase
Solid
%
60.8
61.0
56.9
62.3
52.6
59.2
494
60.4
55.2
58.0

Liquid
355
356
354
314
435
387
46.8
374
39.0
399

28

ol

Bulk density
glem’
1.61
1.62
1.51
1.62
1.39
1.57
1.31
1.60
1.46
1.54

45~60%,

Surface
Sub-surface

Surface
Sub-surface

Soil
layer
Surface
Sub-surface
Surface
Sub-surface
Surface
Sub-surface

Conversion
duration
years
10

Drainage
Moderately.
Well. D.
Somewhat
Poorly D.

classes

Table 3. Changes in soil surface physical properties of vineyard as affected by conversion duration and drainage condition.
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Table 4. Characteristics of water stable aggregate in vineyard soil as affected by conversion duration and soil texture.

Soil Conversion Water stable aggregate Management
texture duration >2.0mm 1~2 0.5~1 0.25~0.5 0.1~0.25 Total practices
years %
43 4.7 52 79 53 274
. 3 52 40 48 6.1 5.8 259 Mulching with
Fine loamy . .
4.6 40 53 6.8 10.0 30.7 vinyl on low ridge
10 3.7 4.0 6.5 12.2 10.5 369
6.9 1.7 1.8 55 155 314
. Mulching with rice straw
Fine silty 5 34 2.0 35 9.4 14.1 324 .
on high ridge
10 23 2.5 7.9 184 18.0 49.1
Clave 0 25 22 37 16.9 134 387 Mulching with pine needles
vey 10 4.0 2.1 6.7 17.1 17.1 47.0 on high ridge
HFo Hast 5 EFHAY wet Aelsitta 3 Ad BT =& 1500~5500m /min.©] $13, 25cm ©]
t}(Michael & Rusell. 1993). sle] EA M= F43] 745 wirr Jss
mEkA B Aol BFE] 2EE A7) ArEA e 7§ Fr1del EAE olFEolst #AV
of BEElst = EYoA E&HOE Aui3tr] HsiA Eol W2 o] (5em) e A-¢ EA 10cm o]t A&
B B 544w B4E 2P £ dE F de 2w 34S 2an
¥

= = o o
949 £ Feguol FrEelor & Aol AREEAS AT o F4 Aolt 19 2
z9

Hex oo BT AUE  xEe S @
Azl B /1A Hele &y A b
G- o Aol wof EE AAAA XS IH 5 1
o 2N AFVAE WBET HLE Relw
THIE 42L v ok FUHCE 24T F 9 *
o 39 w3 makel SR w2 Aol g
e, §

AVEEQS) EGEAY 2 olgold] wE E4M 5
57142 & 5olA et Ak duty o= UL 2E .
g FE] ol Eolot Hldete Ao, E
A7l A @ AN B8] 48 o)A g

212 Fig. 2. Comparison of air permeability at different soil depth

Aok = Ok o] A 1}ro 23 1 XA] Ok &) OF 0]

FAEGNAM Wkt A AEd B of a 10-year converted vineyard and cultivated field. Dotted
EA 10~20cm <HAFS] 57142 oo &2 HA} line : converted vineyard from paddy, Solid line : paddy.

Table 5. Comparison of air permeability at different soil depth of converted vineyard as affected by soil properties and height of
ridge.

Ridge Depth(cm)
Topography Texture .

height 5 10 15 20 25 30

family cm ml/min.
Allial o Fine silt 21 3113 1191 1893 944 106 13
Vi plam Y 25 1548 3183 3166 5505 2196 8
Fine loamy 10 5633 3834 5480 1683 10 7
Fine loamy 2 4364 2824 3265 3011 1950 4
Valley Fine loamy(Sw.") 27 6469 3509 3974 3587 3659 5
T 5 6064 1636 7 7 : ;
Coarse loamy(Mod.') 7 593 556 607 117 117 ;

' Sw. : Somewhat poorly drained, Mod. : Moderately well drained
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Fig. 3. Comparison of cone penetration index at different years of conversion from paddy to vineyard. Measured soil was Jisan
series, located in a valley.

2 Zol7k Yo 10em olstelA @A Aol o7 Atg"Th
Hol AZAE= 1,000ml/min. 2 FL WhE 8] H3A
+ °F 10m/min2 wi-% Ytrh v B4 30cm & 2
olat: F EY F3] 10n/minlZ Wgted ole
NEo EosRo gstozm =A T o9 o] E =ollA ded r=d(dgx=d) A9 F dy
A 10~25cmE-9ol A FEeldt o2 Mol AL A 2 EGSEAE =94 SARs Fe FHEd A
ATELYL o] Ha BAZ A LSo] solH R A A FEE A ded ES ddA S Al
oz yziE AZA ARA7E B2 AR A, 93N AL
ABTEY Eoko] Asdsw A=A GE 1 2 XU Q1T B AR 5070 AR S ZAF - 74
3ol A9} 7Tk ZAVS EOFe Z7kAe] Exsts 2 St A3} HAIE=HY o]F Eols EAo] MHA]
Y7 EAo "NAE"oZ ogug =g = 717 J Tt ERESE 4, EGYH W whEe =
WA BEeE Eelntrdaerleg. 1992). xx  ad0lApT A= 2HA BN d APl
dog AT T Wy Az 222 239 R AFA = AL FAES W A FES EA
10~20cm EAl9] Aeeo] ol ASFS BT o] A Aol WolAles A¥e Ho IV H
A3 & 33 EAl0em 299 437} ok 2.0Mpa AujR e A 20909 vlE] AIFAE 52 FAH A,
2 =901} 5~10do]E 1.0Mpa WeE Yolxon o] A EY wiaxde] 4ot EolA dAAst
BEIAE FAW PrligSe) Eqo) wamgy, G BT @ L Aol £4lllem ol
A% F 30de] ARy EPlAE mEel gFay N WAL =4 Sem ofstel S FE Aelvt
Aol 05Mpa W2 Wobd Wt oheh Arjupg  HEE AEXeIN Fme) VAT =@se 9%
2o THE ol 5 QAT & AEEe] e ol wol7h YA L WS
TG o ANAFS delE Edol A § o I ABE=A FAS AR F G0 A
3~599 A4 30cm F-9lelA 25Mpadl ¥ 109 Fell met TS WEdATel sk el
Bo)= 40cm H9oIA 7H =L 20Mpa WS o J, AFadAEe] A FHE 9= Ske/ad )&t
gtk 30de A$E QFBAAG Hmgre] L W L ISk ¥ kgl ¥ B
15MpaclQlom EAW 3 A3s Jex ok waet opel AE B u HIx=de] EYEHS AY
HlZo] EAS HAT o]t = o] Al AAE A7) ARG =gde] g7 Woke AFIL, wieed
HlgtZo] #2490z o] L3t wial w PSS A AMFAEGANME LFA 5 AL T=EAL7}
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