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Physico-Chemical Properties of Organically
Cultivated Upland Soils

Lee, Cho-Rong - Hong, Seung-Gil - Lee, Sang-Beom - Park, Choong-Bae -
Kim, Min-Gi + Kim, Jin-Ho - Park, Kwang-Lali

The upland soils (56 samples) from organic farms in Gyeonggi-do (12 sites),
Gangwon-do (8 sites), Chungcheong-do (14 sites), Gyeongsang-do (4 sites), Jeolla-
do (18 sites) in Korea were collected and their physical and chemical properties
were analyzed by RDA’s methods. In the results of physical property, the bulk
density of soils averaged 1.14 Mg m> (surface soil), 1.38 Mg m™ (subsoil), res-
pectively. The porosity of them was 57%, 48%. Organically managed soil’s (OS)
bulk density was lower than conventional soil’s but OS’s porosity was a little
higher than conventionally managed soil in surface soil. The depth of plough layer
in organically managed soils was 21.2 c¢m indicating that the organic farming had
good effect on soil physical property. In the results of chemical property, the
surface soil pH was 6.9 and the contents of organic matter (OM) was 26 g kg,
available phosphate (Avail. P,Os) was 554 mg kg, exchangeable calcium (Exch.
Ca) was 8.9 cmol. kg', exchangeable potassium (Exch. K) was 0.89 cmol. kg,
exchangeable magnesium (Exch. Mg) was 2.0 cmol. kg”'. The subsoil pH was 6.8
and the contents of OM was 21 g kg, avail. P,Os was 491 mg kg, exch. Ca was
7.9 cmol. kg, exch. K was 0.68 cmol. kg', exch. Mg was 1.8 cmol. kg"'. The
nutrient accumulation emerged in organic farming. Compared to the optimum
nutrient range for the conventional upland soils, the exceed rate of pH, OM,
available phosphate, and exchangeable Ca, K, and Mg was 79, 52, 64, 84, 66%
and 55%, respectively, which mainly resulted from the over-application of lime
materials or livestock manure compost. With these results it is suggested that
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organic farm need to reduce the use of inputs, which make soil alkalification or
nutrient accumulation. More study on effects of inputs on lowering soil pH from
alkalification could help organically managed soil to be improved.

Key words : chemical property, organic farming, organic matter, soil, physical
property

2912, 5Y F9 EUT7ES v, vt 59 5 AR5S FH0E f7Es4HEd

87} F7} stal o frlEAdA e WA R FUkstal Aok -Evee] e 1g

SA4 s/ Aol el Feky S Fdshs wHA Blojy A&7

, A RAC 7Nt PO R Aol st F8Ao] Alv|Hoigit). o] wetA

A1z 185D A s7AE A2 2001 3% 715 450 ha, 10,672 ton®] Y #-71% A

AeAA T {71 s Aol A3AF XA FR S s7lde] Ha Fold 2014 18,306
o

>

F718 AL 71E A Sisted A4S B5d B dd 2] SFEA FAEt
A3 ol 3AAYA EE 7T S A Aoy, Euete frlEAdAl U EF
e 7lEelv 2 HAHd wiwd $o 712AsTE FEs ol A&l =
71 s A o] BF B4 R A0 o] FfAAL AR, A= el frEAAE
ZARE sl BA Bt sl fr1eAAE A2 daxdnd Aese 5%
AAoltt. =3k Fofoly BSHHRE FUSA FaL AME st RUlEd 5AHY olE
Adsts RS9 gohlE 1] FYo s RIT sAEe] s 9 FEAE Sl i
et Bl frlsdAAY tSEENE O Avlske B9t $F 3o olol o

g tiFe] Bas Roz AgHh
AGNA F715 7R B AFEo BEH {75 Aol Fr1AEH] Fjo
2 s A MAEIATT E%3(Glover et al., 2000), EF pH, §7184 2 &
T {7157 A ol A ETH(Poudel et al., 2002)1 RIE AT FWlE F7)%E
J BG4S} 0.10 MPa, €2 U EE 1.01 Mg m>C.2 #3574 A9 4= 0.15 MPa,
UX 1,12 Mg m>o)] B8] sro} EaA4do] /A= M(Cho et al., 2009) pHS} F7]1 &3
Lol ZHZE 598, 332% OF 524, 2.54%%0 BAAYPHET w1, FEQALNS
TSIl 597 mg kg' &2 740 mg kg'Q Tl A =ATHChoi et al., 2011)=
T7F Atk ¥ pHE 33 B Aol f71% A4 =THCho et al., 2009)= K

>

ot

off off op
b2 o ro X 2 o

Rl



FAEAA W B BB B4 877

=
>
f— —
HU

ul
0=
oE

L. AlE A
FPSAZFLB YA F7)% AL e FHE AGPE BRI H715 W E
oF 7k 1009 £ HIHAT, T 7 F HEE D DPAREF, 1F, 54
27, A, vhs, g ) FARAE SR 63 AT M G157
B7N= 12, ARE 8, TAEE T, SHEE 7, AEEE 3, AYEE 1, AgtE=E 9, dehd
E 93X F 56X (Table )22 3YHE 6¥71A] EFAIEE AFH AT
Table 1. The sample site and the number of samples
Province Crop No. Province Crop No. | Province Crop No.
Onion 3 Hot 2
Gyeongsang Ot pepper Potato 1
Garlic 2 -
do Onion 2
Squash 1 Bean 2
G .
veongel Sweet potato 2 Potato 3
-do Onion 2
Potato 1 Hot pepper | 3
Chinese chive 2
Sesame ) Hot pepper 4
Balloon flower 1
. 5 Jeolla Garli 1
Sorghum 1 Maize do arlic
. Chungcheon,
Maize 1 ung & Cucumber 1
-do Carrot 1
Potato 2
Tomato 1
Gangwon Garlic 1 Squash 2
-do
Wa-song 1 Bean !
Sweet potato 3
Eastern 1 Onion 1
prickly peer
H Garlic 1 Green tea 2
ot pepper 1
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Zole} gAE Y47 = A (Eijelkamp, NL-19.33, Netherlands)E ©]-8-3}
T AEAE 7E0R REG AES TR 42 100 em® 2O 5 ©]
TTE 9 EY 34E SAHSAT A E4 AEE AAAS 1=

2 5 < pH, FERI4E T A4 2 BHE, X384
Fol i & TR EY =24 9 A 242 &N TF AR (2000)

o we} BT

ol 7Y o4

B9 pHE FHEY 5 goll 79 25 ml& ¥ 180 rpmollA] 308 wHl & 1417 X
% pH meter (iSTEK, CP-500L, Korea)= %—7‘33}—: 1:5 O S o|§3te A3

a4 EoF 5 goll A& 20 mE ¥ 10837 IS & No. 2 A2 o3k
UV-VIS spectrophotometer (SHIMADZU, UV-2600, Japan)<- *}%’3}@] 720 nmol| A}

Ed U T AagqF A E]rél%i ZﬂEook 2 g2 YA&EA7](Elementar, US/Var io Max
CN, Germany)% o] &3t =A st}

EF U X8 Yol Ca, K, Mg T EYS IN Ammonium Acetate (pH 7.0)= 3 =3}
“ No. 2¢] ?erl o 73k of 7ol { = AREZIHGBC, Integra XL Dual, Australia) -3
AL ol&3st] S

. Zo o o3&

L. §7167%A & £ 3454 54

Table 29} Table 32 F7157dA & B 34 £423o|rt. pHO| B¢ Hd 6.9=
A= EQFe] pH Bk 6.2 (NAAS, 2010)EtH 2 A& &  ded ES pHEY 4
FEEH T T TS Fo AEY FRFT dHANA FFE F= HF R ANA
TAFFEOR FAFHooF AEo] AF FRo F5o #3L /ML dutdgoz 7
FAA ] A EYol 2HEstEE BAZE AR oo} W R oW fr1EAA ] A E
Fol dZe3} He ZAVE hFEHAs A AH- ] 79% =T EZE PR e
o} olgA Eofo] ¢tE)s} HW ZEo] Qg = wE 4T} FASEE 283 5
o] Fe, Zn, Mn 5°] ZF= o] v A& AFAdoe] vehd & Ak ol dxe= v
2to] f71E B frlAA el &sths AdFel A7) W& A3 A A ef 7t E
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Table 2. Chemical properties of organic farming surface Soil

oH OM. N TN Avail. Exch. Cati_(l)n

Crop P,0s (cmol. kg™)
15 | @gkg) | (%) |(mg kg)| Ca”’ K’ Mg**
Hot pepper 7.2 35 10 0.2 1007 10.7 1.14 24
Onion 7.3 43 10 0.2 884 11.9 1.41 2.6
Potato 72 23 9 0.1 636 8.7 0.87 3.0
Sweet potato 6.8 17 9 0.1 275 7.4 0.91 1.7
Garlic 7.6 42 11 0.2 921 13.6 1.84 24
Maize 7.1 28 10 0.2 872 9.3 0.83 23
Beans 6.8 26 9 0.2 623 8.0 1.18 2.3
Squash 7.3 34 10 0.2 533 10.3 1.59 3.0
Chinese chive 6.9 62 9 0.4 1547 17.0 1.90 29
Green tea 6.0 46 12 0.2 38 5.4 0.63 1.9
Tomato 8.1 24 14 0.1 639 10.9 0.35 1.6
Carrot 5.1 3 7 0.0 11 2.0 0.30 0.8
Cucumber 8.2 21 14 0.1 529 10.8 0.54 1.7
Balloon flower 6.8 18 12 0.1 136 4.0 0.19 0.8
Wa-song 6.2 8 11 0.0 45 6.5 0.19 0.8
Eastern prickly peer 6.4 5 9 0.0 39 8.1 0.37 2.9
Sorghum 5.6 26 10 0.1 839 9.9 1.36 3.0
Sesame 7.2 15 10 0.1 397 6.4 0.39 1.3
Average 6.9 26 10 0.1 554 8.9 0.89 2.0
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Table 3. Chemical properties of organic farming subsoil

pH OM. CN T-N Avail. Exch. Cati_(])n

Crop P,0s (cmol. kg™)
(1:5) | (gkg) | (%) |(mg kg')| Ca” K’ Mg’
Hot pepper 73 28 10 0.2 922 8.4 0.63 1.8
Onion 7.2 40 10 0.2 885 11.2 1.38 2.7
Potato 72 24 9 0.1 608 9.9 0.93 3.0
Sweet potato 6.8 13 8 0.1 212 6.9 0.46 1.8
Garlic 7.4 36 10 0.2 771 133 1.70 2.8
Maize 7.1 22 11 0.1 760 8.7 0.57 24
Beans 7.0 18 9 0.1 510 7.7 0.84 2.3
Squash 7.2 22 9 0.1 532 7.8 1.49 2.8
Chinese chive 7.3 39 9 0.2 1198 14.9 1.27 2.4
Green tea 5.8 38 12 0.2 23 3.4 0.41 1.6
Tomato 7.9 15 11 0.1 460 9.6 0.21 1.5
Carrot 5.0 1 3 0.0 0 1.3 0.30 0.7
Cucumber 8.1 18 13 0.1 573 9.9 0.45 1.5
Balloon flower 6.5 15 11 0.1 131 4.4 0.15 0.8
Wa-song 6.1 7 10 0.0 26 5.8 0.10 0.6
Eastern prickly peer 6.0 4 10 0.0 32 7.3 0.07 0.8
Sorghum 5.7 24 11 0.1 812 43 0.97 1.0
Sesame 7.0 15 10 0.1 398 7.6 0.38 1.4
Average 6.8 21 10 0.1 491 7.9 0.68 1.8

F7IEEFL 26 g kg' 2 AT L BEF FUETTF 24 ¢ kg! (NAAS, 2010)H0F =3k
A §71E A T B 52%7 e Ee] £ ol AEEEE 54} vt

=, Gk AR oA ZkZ} 46, 42, 43 g kol HF Au A A= 21 o] EL 62 g kg
2
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(b) Avail. P,Os of Subsoil
P,Os in organically managed soils investigated in this study.
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* The red box is optimum nutrient range (300~550 mg kg') for conventional farming.

Distribution of avail.

Fig. 1.
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X @A ol 22 A= JA Cat 8.9 cmol. kg! KE 0.89 cmol, kg Mgt 2.0 cmol, kg™
2 Al BEoFo] g Fol2 sk 5.9 cmol. kg, 0.79 cmol. kg, 1.8 cmol. kg' (NAAS,
2010)H} =9k31 Caol 84%, K2l 66%, Mg2| 55%7} =& FFo2 Yelyt) & &

B FEEQ ¥, K, M= A2 A2 A 2gAgoR g FRo 55 A
setAY 54 FRo ARE 2uF $E7t Jong oo g AEE WA Ao A
s¥t

F715 A & B ETAL Table 404 R Ay o] Ho §4UEY T E 1.14
Mg m”, A E 1.38 Mg m>0]1L F=FES] TE 57%, A E 48%°]3Jth &4
I == S Holr B F4X o s 1.2 Mg m Rt Yod &

o= & F71ERA & B §AEEE A= & EU
J(NAAS, 2010)% vl g of A= Wk E¢fo] 83UE XE |,
m’ol B3l §71EAA W B &
TIES AT A T
=]

1=
[e]
A E §71%744 @ Bl A Belgol FEd FEYL & 5 AT

Table 4. Physical properties of organic farming soil

Bulk denssity Solid phase | Liquid phase | Gas phase Porosity Plough

Crop (Mg m™) (%) (%) (%0) (%) layer
Sur | Sub | Sur | Sub | Sur | Sub | Sur | Sub | Sur | Sub | ™

Hot pepper 1.06 | 1.40 | 40 53 27 28 33 20 60 47 | 232
Onion 1.14 | 1.35 43 51 28 31 28 19 57 49 | 20.0
Potato 1.06 | 1.33 40 50 26 28 34 22 60 50 | 21.0
Sweet potato 1.15 | 1.51 43 57 24 32 33 11 57 43 15.8
Garlic 095 | 1.18 36 44 21 31 43 25 64 56 | 214
Maize 1.29 | 141 49 53 29 28 23 19 51 47 17.8
Beans 1.30 | 1.60 | 49 60 33 32 18 8 51 40 | 215

Squash 1.19 | 124 | 45 47 34 34 21 19 55 53 -

Chinese chive 094 | 1.04 | 35 39 32 35 33 26 65 61 22.5
Green tea 089 | 1.04 | 34 39 29 32 37 28 66 61 28.9
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Bulk density | Solid phase | Liquid phase | Gas phase Porosity Plough
Crop (Mg m™) (%) (%) (%0) (%) layer

Sur | Sub | Sur | Sub | Sur | Sub | Sur | Sub | Sur | Sub | ™

Tomato 1.36 | 1.61 51 61 24 30 24 9 49 39 21.6
Carrot 1.12 | 123 42 46 33 37 25 17 58 54 -
Cucumber 1.43 | 1.59 54 60 41 32 5 8 46 40 18.6

Balloon flower 1.11 | 1.30 42 49 15 19 43 31 58 51 -

Wa-song 1.16 | 1.67 44 63 16 28 40 9 56 37 21.0

Eastern prickly peer| 1.32 | 1.43 50 54 10 14 40 32 50 46 23.2

Sorghum 099 | 135 37 51 21 29 41 19 63 49 222
Sesame 1.08 | 1.60 41 60 7 20 52 20 59 40 18.8
Average 1.14 | 1.38 43 52 25 29 32 19 57 48 21.2

* Sur is surface soil and Sub is subsoil.

A7} @k, F5E9 A5
et al., 2000), A vl = EoF A

=
o
do] SAEET} BYHdEn W 3] 7

Sk %S RY+=H(Choi et al., 2011), ol= #AYFAH Z8] vlaYy FFdal F712Av =
U HHE F2 BEU3E fUEHodA BEY EAe] MA"E Axz ddEch
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Pl Holdo] AT JAHE Y + Utk

T3 EF f QIS whel 7S RENS By o] thEA FHEIL glo] FARIA
o] 400 mg kg o1 EFe] A9 ik vH3 /SR EY] Fdo] a¥ A
2} ool ZAME f7E A & BEY 5 2E EQL AW Z FalikgtEe] Uy
< wj7A 7h HIE FQetA] @ols H= Agoln FaQIAEF] 52 EY 4
- 718, pH, X3 G0l i A =2 A7t B7] wiol g el qF= FHA
HAE 71AE dAZA tigte g AT §715 4R 4715UF 784S 98 vpd 1
3 EGHAE Bonz o] BEYAAANE nigo g EY FEFZH o] $HEHE F¢
THEEEN] B Aldtsle WS 42Es d EYE SAHSE NS Sl Wiel
3 A Z2g

F71E73A W Bkl HZ A E 9T 72ARE WEY] fd =AM A= 56415 9
SAUNTE RES AEA HF 1.14 Mg m>, 1.38 Mg m>, 3=E 57%, 48% =
| & Bk Egdol Blg] §AEEE Wi F5ES REAA 2 FFo|

ZEAL 212 emE F71E8A & Bl A= s4A tiRl =gdo] 453 FEUS
e
[e)

%44 A7 pHE ZES} AEAM H 6.9, 6.8, A71ETHF 26 ¢ kg, 21
g kg, FEA4F S 554 mg kg, 491 mg kg, XIFAHAZLELS 8.9 cmol. kg, 7.9 cmol,
kg'!, A& ZELS 0.89 cmol. kg, 0.68 cmol, kg, AP EL 2.0 cmol. kg, 1.8

cmol, kg' O F Uttt AME {71 EAAE °‘HLW°J FAA Y FE FEED v FF
ol pHE| A5 A 79%, 7= 2%, FrEUATTFL 64%, A3 Fo]
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