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ABSTRACT

The objective of this study was to investigate the feasibility of organic compost for reducing soil loss in 25% sloped farm
land. For the study, laboratory and field experiment were performed. After nine weeks monitoring in pot test, hardness of
the amended soil with organic compost (1%~3%, w/w) showed two times higher than the control soil. Furthermore, soil
loss of that was decreased by 95% under rainfall simulation test. From the result of laboratory experiment, organic
compost with 2% (w/w) was applied for field experimental plot. After six month from April to September, the amount of
soil loss became 67% of the initial, and the growth of natural vegetation was not hampered. Therefore, organic compost
can be used as amendment materials to reduce soil loss in sloped farmland.
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Bl Fslgole Q# 7|zt Hash, mA)] o]
71%, AE Fo] B F8 JIAZE ZR83itt(o et
al, 2002). o|ZA] AAE ERS AE-S g FHA
Ao gt 5] 9 2 FES 393 = T2
31 viZA7F DokKim, 2013). Wb B2 A4S 7]
Hho] B= FAEZR] T4 HEE QA Zagh A
o] FFSHAA 7P F83tar & 4 otk
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A7F e S5 HEEAA, ol tigk HEHos ke
AF 91F] AR o] ARMETEA BRI A A
o] A= AThE B0l ThHwang et al., 1993).
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Table 1. Physicochemical properties of studied soil in the laboratory tests

pH oM TN P,05 CEC Soil particle distribution [%o] Soil
[-] [“0] (%] [mg/kg] [cmol./kg] Sand Silt Clay Texture
6.7 0.4 0.02 7.86 12.62 85.92 1.79 12.29 Loamy sand
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Fig. 1. Photograph of the field experimental plot (Koh et al., 2019).
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Table 2. Physicochemical properties of upland soil in the field experimental plot

pH oM TN P,0s CEC Soil particle distribution [%] Soil
[-] [%0] [%] [mg/kg] [cmoli/kg] Sand Silt Clay Texture
6.9 0.6 0.03 5225 16.69 69.37 12.75 17.88 Sandy loam
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Fig. 2. The variation of soil hardness in the pot experiment ((A) amended with organic compost; (B) amended with the mixture of

hydrated lime and organic compost).
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Fig. 3. Soil loss from amended soils in the rainfall simulation test ((A) total soil loss; (B) variation of cumulative soil loss as time lapse).
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Table 3. Physicochemical properties of residual soils in rainfall simulation test

pH OM Exchangeable Ca Soil particle distribution [%)]
] [ [%] [emol./kg] Sand silt Clay
Control 7.24 0.2 4.19 87.83 1.70 10.47
oC 1% 8.06 0.6 4.08 86.16 1.80 12.03
HL 1%+ OC 0.5% 9.57 0.5 14.09 86.76 1.58 11.66

OC : Organic Compost; HL : Hydrated Lime

3] -fA71EH] E3HE X200 Yehd =& faAt
HE(88%) Al #F F840] S-S YERd ZAjoldt.
ik, 715 dsigle}l vlngls u) vERd Aduido
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P2k fdests I AP Aoz dekEt

AR e A Wl 7h Mgl 25
AE7F- BAF & 208 oujol] thiite] frdlo] WAlsh=
Ao Z YePTHFig. 3 (B)). o]t e EYRAS]
gj-Eo] 27173258 WAYSIUR= Dong et al.(2012)
Z} Eu et al.(2015)9] A7U-8} IA|sk= Flojtt. tix
ToAXE 187 DA E EGTA WA 3 208
BN F AR 93%0] BEslE 520 o] EY
frado] WA, X3 f71EH] E9kE AE|EelA
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AN ZF FaEe] 70%(49 g2 ARSI 771
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Fig. 4. The variation of soil loss in the field experimental plot ((A) with accumulated rainfall; (B) with maximum rainfall intensity).

Table 4. Physicochemical properties of residual soils in the field experimental plot (Mean + SD)

- Apr. May Jun. Jul. Aug. Sep.
pH Control 690 £ 030 650 £ 040 583 £ 007 659+ 012 545+ 030 690 £ 0.58
[] oC 2% 6.45 = 0.15 6.20 = 0.00 6.12 = 0.02 6.13 £ 0.03 524 + 0.19 6.00 = 0.42
OM Control 1.06 £ 013 096 + 0.34 0.11 + 0.11 0.23 + 0.13 021 + 0.1 0.39 + 0.13
[%0] 0oC 2% 0.50 = 0.29 1.63 £ 008  0.67 = 0.05 047 £ 006 057 £ 021 0.78 £ 0.19
Exchangeable ~ Control 885+ 020 729 £ 020 1024 £ 047 1058 £ 127 1095 £ 027  9.12 + 225
Ca [cmol/kg]  OC 2% 11.35 £ 0.01 7.17 + 0.40 8.38 + 0.06 8.58 + 0.10 839 + 0.00 13.16 £ 0.20

OC : Organic Compost
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Fig. 5. Photograph of crop growth and natural vegetation occurrence in field experimental plot.

75 B 2 2A7 B8] ok tizTe] AEA ¥
5 TS AR ATe) fFARE s Holed),
ol AT AP 2] AIAFEF Wl A=A I8l
739 Bt BHE Ay} gETME S
o] it

olge] AgTollx Rl A NESES E v E
FFAM tiBl 2% Ao F7IEHIE FEGAAE AR
sitlete 2154 A7gel tigh FAZ] FFe gls 3o
2 et dutdog wegke] Y {718 ke
2%~3% HHAO|tH(Yang et al., 2008). Wb 74} =H
A5 o= f7IEHIE 288kl EYHISE] S71=
olojx] 23|18 F2hE Al FHAN FIFE = 5 AU
< Zo= g &, 44 HISE fASHA
71EgEre] AEjEthd AARReA ] B A7
FHo7 olfo] A 4= v}k I HEE FH F
73A9] FAPANNG EFNEF B pMe LEES H
SEAsiaL el sAE AR 9% HESS FUH
o7 FAERAL ATH(Yun et al., 2010). 3] BEZS] H]
LAES tiEiA BIEE JEEEES TR AN
S o, FEAR @G W BAE SR
AAAR F7IEHIE ALSSHE A A ES RISE Y
I FAAY F 7] RS FAIEAC] 7FsE Aol

FUS FAANA FAGAAZA 25 H8A4S
AES AWAT(Koh et al, 201801XE 76%2] H=&

=

FAAG RS HIF v} Qlek. Tk, e B o
o @ 248 A sl A AP S5
A B pirk 37190 5737 BESeIE 2Hs)A
e 02 Uehdeh. mebd ke mekoE She A
o U A FAAG 54 ERNR AN A 9
o EFS BEAD A8 A FaAARA 37
Hole] Mge FHH0E PES) ¥ Bav} 9IS Heolt.

4.8 E

B Aqexe f718H1Y] EgAAA] He8Ss A
WA 7 Al RUHES B8 HESIC AY
Ao XZEE o83t EYAES} AFAS FAE
B EGRAE HlE, 9 AR EUEHCAAME 6
AT Eokfaa) AEES U1t 992 RIS
AT i 25%] BAES 7H A el 7F =
28 BAF 2m,  4me] AR 24 Aot

tre] f71EH] A2 AEREAR] e 1%~3%)S
283t EYAHE WskE o w1t ERIg A E3
ol JHAgle] EFEETT 94 o= ThaHse
ANE etk BUEE FEAR Ve e
F71EM] 2] Al g2 oy 28] 7i7ke] STk

EQAT AYA9E ZAR 25%2] ZAAYEd] F71EH]
1% MB20S A& & AR 80 mme] A7 &

J. Soil Groundwater Environ. Vol. 25(4), p. 48~57, 2020



56 s} - A3 - EeAl - 3RS - A

AMIES st A iz HIs) 95% AR BE
S eI olefgt Auks f71EMIY fradAAl A
BA0] =8-S el Ao B 5 gt} o}ge] 5
AA Hg]ediol] Aol AFFS- ZAF T 2082 oo
T EY ] 7097t FAE] 27PeE Qs 74
't & Aoz Yelith

Aol k8-S 1] F7IEHl 2%= A2gt
AT BUEY 2y f7)ER] AH2lE 53 BEYR
33% A = ATk ofEd] B ¢S 7
A A A=A S AR = he AT A v B )
2 Yepdth AlFT W S g A Ao o
T ERIEY 2% 9 f71ER] HeoF Qs 4
A QZA Bk ERIERA] ettt fU1ES EYH]
T Aol I FEES mRE v BARs A0
§ Al W2E JAER FTFY A B ATE
=% 49 ke,

opde] Axs B3l f7IENIY AR BEGA oA
AZA] AEAE RIS &43]e] AeAs HE
S APl BEY pH Z710 W 5744 2A)e] ¥
A7 ggo] 1 u} t} uEhy Y] ERS v
o7 {FAAMRE HEZF Hadh e FAdAARE A
S EHRTR= f7|EHle] 47 H8o] 7158 Aot

irﬁt‘

i}
Y
o
o

Jo 2 Jo tfd fz [0 X o o

>

—

S
=

X
1o of
o

e

[¢]

A A

References

Brady, N.C. and Weil, R.R., 2014, Elements of the Nature and
Properties of Soils, Pearson Education Limited.

Chae, J.C., Park, S.J., Kang, B.H., and Kim, S.H., 2013, Princi-
ples of Crop Cultivation, Hyangmunsa.

Choi, B.S. Lim, J.E., Choi, Y.B., Lim, K.J., Choi, J.D., Joo, ].H.,
Yang, J.E., and Ok, Y.S., 2009, Applicability of PAM(polyacryl-
amide) in soil erosion prevention: rainfall simulation experi-
ments, Korean Journal of Environmental Agriculture, 28(3),
249-257.

Cho, S.J., Park, C.S., Um, D.I., 2002, Soil Science, Hyang-
munsa.

Dong, J., Zhang, K., and Guo, Z., 2012, Runoff and soil erosion

from highway construction spoil deposits: a rainfall simulation
study, TRANSPORT RES D, 17(1), 8-14.

J. Soil Groundwater Environ. Vol. 25(4), p. 48~57, 2020

Eu, S., Li, Q., Lee, E.J., and Im, S.J., 2015, Predicting surface
runoff and soil erosion from an unpaved forest road using rain-
fall simulation, J. Korean Env. Res. Tech., 18(3), 13-22.

Heo, S.G, Jun, M.S., Park, S.H., Kim, K.S., Kang, S.K., Ok,
Y.S., and Lim, K.J., 2008, Analysis of soil erosion reduction
ratio with changes in soil reconditioning amount for highland
agricultural crops, Journal of Korean Society on Water Environ-
ment, 24(2), 185-194.

Hwang, E., Jo, B.J,, Seo, S.D., Park, S.W., Do, D.H., Lee, K.C.,
Um, B.H., and Kim, CK., 1993, Agricultural Land Engineer-
ing, Hyangmunsa.

Hwang, W.J., Bang, H.W., Hyun, S.H., Ji, W.H., and Lee, S.H.,
2016, Assessment of several amendments for soil erosion reduc-

tion in sloping land, Proceedings of KoSSGE 2016 fall confer-
ence, Daejeon, Korea, p.232.

John, Y.W., 1997, Earth Resource and Environment, SNU press.

Jo, S.J., Park, C.S., and Um, D.I., 2002, Soil Science, Hyang-
munsa.

Kim, GH., Kim, K.Y., Kim, J.G., Sa, D.M,, Seo, J.S., Son, B.G,
Yang, J.E., Eom, K.C., Lee, S.E., Jeong, GY., Jeong, D.Y,,
Jeong, Y.T., Jeong, J.B., and Hyun, H.N., 2009, Soil Science,
Hyangmunsa.

Kim, K.N., 2013, Plant, Soil and Fertilizer, Moaadcom

KME (Korea Ministry of Environment), 2001, A Study on the
Conservation of Surface Soil and Erosion Control.

Koh, I.H., Roh, H., Hwang, W.J., Seo, H.G,, and Ji, W.H., 2018,
Reducing soil loss of sloped land using lime-organic compost
mixtures under rainfall simulation, J. Soil Groundwater Envi-
ron., 23(3), 43-50.

Koh, ILH., Yu, C., Park, M.J., and Ji, W.H., 2019, Reduction of
soil loss from sloped agricultural field by using hydrated lime, J.
Soil Groundwater Environ., 24(2), 1-7.

Lee, GJ., Lee, J.T., Ryu, J.S., Oh, D.S., and Kim, J.S., 2012,
Effects of slope gradient and rainfall intensity on soil losses with
rainfall simulator experiment, Korean J. Soil Sci. Fert., 45(6),
877-881.

Lee, J.T., Lee, GJ., Ryu, J.S., Park, S.H., Han, K.H., and Zhang,
Y.S., 2011, Evaluation of surface covering methods for reducing
soil loss of highland slope in radish cultivation, Korean J. Soil
Sci. Fert., 44(5), 667-673.

NAAS (National Academy of Agricultural Science), 2010,
Methods of soil chemical analysis.

Osborn, B., 1954, Effectiveness of cover in reducing soil splash
by raindrop impact, J SOIL WATER CONSERYV; 9, 70-76.

Oh, YJ., Kim, M.H., Na, Y.E., Hong, S.H., Paik, WK., and
Yoon, S.T., 2012, Vulnerability assessment of soil loss in farm
area to climate change adaption, Korean J. Soil Sci. Fert., 45(5),



F71EZ 0183 A}

711-716.
Sparks, D.L., 1995, Environmental Soil Chemistry, Academic
Press, San Diego, New York, Boston, London, Sydney, Tokyo,
Toronto.
Wainwright, J., Parsons, A.J., and Abrahams, A.D., 2000, Plot-

scale studies of vegetation, overland flow and erosion interac-
tions: case studies from Arizona and New Mexico, Hydrol. Pro-

FA BT A3 57

cess, 14(16-17), 2921-2943.

Yang, J.E., Jung, J.B., Kim, J.E., and Lee,GS., 2008, Ag-Envi-
ronmental Science, CIR.

Yun, S.W., Jin, H.G, Kang, S.I., Choi, S.J., Lim, Y.C., and Yu,
C., 2010, A comparison on the effect of soil improvement meth-

ods for the remediation of heavy metal contamination farm land
soil, J. Korean Geotechnical Society, 26(7), 59-70.

J. Soil Groundwater Environ. Vol. 25(4), p. 48~57, 2020



