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Physicochemical Properties of Upland Soilsunder Organic Farming

Hyun-Jun Cha',” Seon-Woong Hwang', K yung-Hwa Han',
Hee-Rae Cho?, Jae-Hun Shin’, and Lee-Yul Kim®

"National Institute of Crop Science and Technology, RDA, Suwon. 441-857
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Various physical properties of soils were investigated in the areas where organic farming had been
practiced widely, for upland fields. The investigations were also conducted in the nearby fields under
conventional to find out the influence of organic farming on the physical properties of soils. The
investigated properties involved bulk density, hardness, shearing resistance, friction resistance, sinking
depth of small rectangular board, water stable aggregates and the depth of soil available to plants. By and
large, the practice of organic farming tended to improve all of the physical properties soils, investigated in
upland soils. However, in case of water stable soil aggregates in upland soils, the reverse was previous data;
in those soils water stable soil aggregates were less under organic farming. It was suspected that this might
be due to intensive application of the organic materials with high C/N ratio like wood chips and wood bark.
The contents of OM, Av. P205, and Ex. cations were higher in organic farming than those of nearby fields
under conventional, due to heavy organic matter application. From the results, It could be concluded that
soils under organic farming were looser and softer than those under conventional as shown by lower bulk
density and hardness, but that the effect of organic farming on water stable aggregates were low.
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A A EAS AFSEC] Baes whgekal 3l
Ede dud 542 EYE BEA(E), AL EY fF71s BellXe AT AAF7E F2 A EA
WeEsdE 59 AL, Ed=dd 542 &34 T AESFE W S Holdth 897 A oA
D, 3 A Wsdded® 2714 5= B4 AEAFEEe A 23 S5 X2 49a B
sttt TAMHeR EAUE AFS 2nch core 5 32M&, SEF iz velikt e
2 EGS AFsA AFES] Aold wet G Aol Axstal FFIEH7E FA &2 A Bok HE
3, A+ EY7AEA (Strength of spring 78.4 N/40 o =E:E o] 93te] FAS Aol ¢ wAZF HUTh
mm) 2 Z38 At WEE At EFAGEHT] F 53], 9T 2 AAF T FrlsA ddHE
2] (Daiki, Japan) <52/APE® (AP S22 FHEYETE F4 B2 FAE GHACd AFEe E
2] =2 (Daiki, Japan)olA] 303]/% Asl 308 ZXES kS Iy AurEE HS7E HuiE g7
o 5 Eeo AEE Rdste Ax ¥ HF £4% el S BEghte dod o] B Ao
Atk 5718 58S A L EJolA DIK-H-1 & 2 peEc
717457 7] (Daiki, Japan) & AH&3t ATt
HEAFTAL B EdseY BALS AR EAT 22H 4 frlT T ALEre BEAE &
ZAE B sEATE BFEAW (NIAST, 2000) AL, 358, Ak 574, e 2 a9
off &3k et 52 vl AR A & 2 9 2o
BEE SHYUES o] A EI AEHe A
Za o 1H Fol ABAA7E 2 4 Atk A F(Kim et al,
2004a) 9] 3tH oA ZAXZ 18 mmolA Hel 2 Fo
Hef® M f7]F 2o AFH, EY4 54 4 ko] H T o] DO 24 mm o] AN ek
Aef o] ASdSgS & 1 ey v /71E S 509% P4AFE Ao Vet AE 24 mmo)
BEFE S4E 29 EAEEC AHA S AT ge e A w1 A e dEel 47 AL
b Agd 28 Ad olaRA WAR AGEel B g guag o 2 922 F= ANS(ERR)
on, AgL FAFEA 31, FHAAA 39, A= AAL o Feets] Qe E MRS Aokale] AlLs 3~
AW, A AR EE, FREES LER A, AF gy 22 ggely HERSE s Aol
ARk 25, vs 18, T 37 A0l ols 2HE w0 2 Al 7R o)
= F71s & EFY EAS AGEEYS AL sxwTe AT TEY AE I3 o wur
FHAGA, FEE BEge]l AR goked ol = g7k WoA LAWYWLEL 5-10%, AL=
FElvEl wEYe] =3 dy] HAAMR o o] #xE3} 13~33%7}A 7+251Ath ZAMSH fjREe] §7)%=7}

Table 1. Landscape characteristicsand soil properties of investigated or ganic farming sites (n=89).

) Slope Drainage )
Texture Family ) Topography dlases Management group Main crops Crop growth
Sandy skeletal (5) 0-2(31) Alluvid plains(31) Well(47) Sandy textured(25) Vegetable Well(49)
Coarse loamy(54) 2-7(43) Locd£ffans(39) Moderately well(33)  Well-adapted(43) Leafy(32) Normal (32)
Fine loamy(28) 7-15(15) Mountain foots(10) Somewhat Newly reclaimed(18) Fruit(31) Imperfectly(8)
Fine clayey(2) Ralling to hill(9) poorly(9) Heavy clayey(3) Root(16)
Legume(2)
Otherg(8)
Table 2. Physical propertiesof soilsunder organic farming and nearby fieldsunder conventional.
Fami Bulk density Porosity Hardness Air permesbility Smdl rectangular
aming type Sur’ ST Sur Sub Sur Sub 0-10cm 0-15cm boardsrkage
_________ (VT (i — S 7 — wmememene MPQ=ooeeen 01 - — cm 500N

Organic(A) 101 1.29 60.8 514 0.10 041 368 214 43
Conventiond(B) 112 1.36 57.8 59.0 0.15 0.62 2.08 1.26 29
A/B 0.90 0.95 1.05 0.87 0.67 0.66 177 170 148

" Surface sail, * subsoil
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M= F7IES thFAEey T FEe 2AS Mg Hs {718 FRYE f7lsAN 2=
Sjstr] flete] AAS ¢ Azl A Pk okl WA Jursts s IYl1e] e ATk 4k
FTFELS EEAME A BROE F7)% TolA A7FE N, w7}, FAabE e} 22 §7|ES Al &3}
oF7t Z7e AT HAEAME 23] o we F W EYPTEst SAHJAT G5, Fujep g2
SE°] © =3tk AR &40 FFEY #A AX F71ES AlEtH 2358 BTyt A&l =
E g4 #dAR £49% vow FFES A Aok frEke] A$- 01lmm o]Ae) 3 JuIE =X
Ao g EolA Y SHLLI o FIFEL A e &3t ok ol9k ol AR f1ES ALs
Ho g Yolxl= Al AT E {7 E A6 F71E AE2 TEL] YFAYHRS 53 ESTx
ESoMe HESY IH ESFEAAY Soldt 7b rdste]l BEgEEA e 7]edstatt
S 2L Y8 BEAA 5o Qg Aol J9 2& 2ES 48 FI5EF Immelge] v
71918 71 2o, Adee A Aot SRS Adsie &
E7AL < BROE §7% LolA FIHH 7)%E wo] el wRT FFEF WA tidee]
Zom T3 EAEIEE o7t AX Frlw Lo B gilgon O ZaE REWH &g Ed
A 0~15cm #7F 214 cm s'Ql ¥FE, EA 0~10cm W AP A = E3rt 3A gkt 53 T
TE 368 cm s B AERTE REAA E7|4) = 2 W B giged el A= ol Al
2 Aok 58S EYS 3% T 71de] AA sk F Aae-2 By FasA] gon v AXRIE
O ESFES AV Fu RET HAERY E A& (FAE, UFEE, 79 5)S AFE 3t A+
S S B fAZFe] HolA F714¢] © AR o FlEHAME FIEAEY APoleE EAER
Aoz #aEnh J8iv WFAddES A ol H FNEY EHY EAS 18 oVt dux A
Sl 71 el oF7F AT ARk oz vk =t
FNES NS gke] SrkEe] EckEeAdol Tl
AR F7) 5 Lol e o vre] Asrt EYsist sl f{rlsAu] LES 554 5
etk ol BaAE, 2uFAd, #3959 AR F g A A3E ® 339 P 70 w2 A
NEALH grgo g o3k MMdk Lo gy WEoko] H|Ete] pHE H|EI ZE AR FE7}
< Adlste A2 HAeETh E%er I FAAE WA FrEo] EA 3 5
2FAHEFS A LHUE f7% Lol FH 3 F71EFE, A4k K, Ca, Mg 22 971470 =
A EolAT ole #/IEAIEEFS} AA 7Y Fig=s
g Zo g FarEn o)t AxE wFo B u vt 71 5dS FAEHEE AEEA 4T E
Z1EANE st B SA4YE, A, AEAY, nf S HISEE FA, SN fEt 237 = F
AA gL FAaste] Bk 7YX R v H 5 718 A& gdood oge MMEezE #7]
W, FHE, 2gFsE, 2EA, A, 2342 E AMES AAsAY AFTAE LA F71ES
=4 Jehd B B34 A urdA e wreko oF Agsy JE Aot I S(Kim et al,
=2

R 3}t o 2004ab)ll €3t f71EH Aol 8~20d =i
=3 e dEeR e

O1.0mm

73 7.0
E. s 39 B>0.1mm O Porosity
. . 1.5 >ImmWSA
Comentiong! 1ot L [ for s

farming

conventional farming.

-15.4

. Self-made g By-product Coarse Management groups  Well-adapted - i
Oil-cake ielfmad Rice Bran Toint | OFGARIE matsHal £ group: ell-adapted  Sand-textured Newly reclaimed Heavy clayey

No. of farms 4 8 4 7 1 No. of farms 29 19 15 3

Fig. 1. The change of water stable aggregate content(WSA) of Fig. 2. Comparison of physical properties of soils by organic
soils by organic farming compared to neighborhood farming between upland management groups. WSA indcates
conventional farming. The values in figure indicate [WSA of water stable aggregate.

organic farming - WSA of nearby fields under conventional].
WSA indicateswater stable aggregate.
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Table 3. Chemical properties of soilsunder organic farming and near by fieldsunder conventional.

. ) EX. cation
Farming type pH EC oM AV.POs  Av.SO: CEC BS'
K Ca Mg

15 dsm* gkg® mg kg™ mgkg® = e 100170 (6 —— %
Organic 6.7 23 43 1221 - 155 10.2 37 164 94
Conventional 6.6 12 28 8% - 1.03 89 28 133 99

Opiumumraige 6.0-65 <20 20-30 300-500 - 0.50-0.60 5.0-6.0 15-20 - -

" Base Saturation
Table 4. Changein soil physicochemical properties by organic farming.
Physical properties Chemica properties
Small
Farming type Root Bulk Water rectangular BS
zone . stable 9 Hardness OM Av. P.Os CEC (%)
depth density regate board BS'
et ey sinkage

cm Mg m?® % cm 500N™ MPa gkg® mg kg™ cmol” kg™ %

Organic(A) 139 1.06 36.7 36 0.11 38 1,128 146 84

Conventiona (B) 12.7 121 26.8 26 0.16 24 1,007 12.7 80
A/B 109 0.88 137 138 0.69 158 112 115 105

Effect ++ +++ +++ +++ +++ +++ ++ ++ +

+++ High ++ Medium + Low; " Base Saturation
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