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Soil Quality Assessment for Environmentally Sound Agriculture in the Mountainous Soils

- Analysis of Sediment Data and Suggestion of Best Management Practices -
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ABSTRACT : Eleven runoff plots(3x 15 m) were built on a sloping field of a high plateau in Kangwon Province,
Korea. The plots were treated with different tillage, residue covers and fertilizers, com and potato were cultivated, and
sediment discharge was measured from the plots for 3 years. Agricultural management practices were monitored around
the plots to develop adequate best management practices. The least sediment occurred from the plots with no-till and
100% residue cover (corn, 0.1~2.2 t/halyear) and with contour tillage and vinyl sheet cover plots (potato, 0.1~0.2
thatyear). The largest sediment was measured from the plots with up-and-down till and no cover (11~33 and 16~31
thalyear from corn and potato plots, respectively). The type of organic and commercial fertilizers seemed not to affect
sediment discharge. Sediment discharge from contour plots were largely dependent on the collapse of ridges due to the
flush of water stored in furrows. The sediment discharge from contour corn and potato plots with no residue cover was
10~27 and 16~24 thalyear, respectively. No-till with residue cover, vinyl cover for tuber crops, construction of furrow
dam, frost heave research, furrow and ridge tillage with furrow dam after tuber crop harvest, limited stalk harvest of row
crops, use of winter cover crops, and other common best management practices were recommended to minimize the
sediment discharge from a high plateau sloping land culture.
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Table 1. Summarized experimental plot treatments

Plot No. Crop Fertilizer Tillage Residue
1 Com Chemical Contour 0%
2 Com  Chemical+Organic Contour 0%
3 Comn Organic Contour 0%
4 Corn  Chemical+Organic No-till 100%
5 Com  Chemical+Organic Up and down 0%
6 Corn Chemical No-till 80%
7 Potato Chemical Contour 0%
8  Potato Chemical+Organic Contour 0%
9 Potato Organic Contour 0%
10 Potato Chemical+Organic Up and down 0%
11 Potato Chemical+Organic Contour B ::]lémv;';y !sgl;n

g5 ¥ ug

S5 AYEY FA1FS Table 2¢) Fsiydh T4
SedE 80~100% HEAHZE 43U 68 APTANE FA
7 713 Ao FuAn AW up and down)2g AEE
S5 AN e FA7E 7HE Bol WEHAY. $a4F By
o AFY 1, 2 39 ABRY FAHFS ANHOE v
&35tk Fxdel AZgga FPggoz HEd AP
At 273E 2 ARHRE AJPT vgio] BI|L FFA
2008 o]4 o] Ueld ArE EQFA] Astgrt &3 e
4 F AH7t 2y FuoM HELE A% IF3e0 WY
A$e o 159 Aol Hul 108/had) ZEJ FANHE 55
T A0g JEiT. fAY Avle EA, AT 9 AEA
1 ZAE B AARY B 9% veth £ AFdAM 2498
ANEEY BEE EYRAC] vad 2 JEF HEoln Hlm
A 4t AAH6E ~76¢ AARE 15 mel 833 FE& ¥
3 HW 108/had] AR Wl At F3R] 55Uz 8
0~100% FEANE Z+F ANFEY AfAES 01~22
ton/ha/year, S31AMel HPozg AL} APYIE 10~
ton/hafyear ZElX FnMe) Aoz AL AFPEE 11~33
ton/ha/year &2 UEPTh 132 FAbsAAY AAE BE 2
‘~35°2 JleEn AARE 30~40 mol oj2n EgfHo] Lo
& AHHEY TARAEYSE T Q7] g olE AAbs
ANZREY FARL iy & ALg o€

242 AEEY FAHFEZE Table 30 F3igoh 119 A
¥ Aoy dde H8§ AEEZ fARe] 71 gt
Whde) 108 AN¥Es T4 AZhEEHup and down)2 2 7
8 ANYEE FARol 71 Hol W&t TAANEEY f
A 254 AFESY ta Zoles AT A&dE, Ais
BoRyez nud d4g e BJY A#7F sYRAEY
Wol} £4Fg g HEsAY vid T JFARE HEH o]
A#7} AU ERE REHAE @ fAbEe] 7p} @A U
Ebtch ZAAIEEY 159 o fAE S54 APERG O



AAolM) FARBY FUS I EYY A gu} 203

Table 2. Measured sediment from com plots
(unit: g)

Table 3. Measured sediment from potato plots
(unit: g)

Measuring ~ Rainfall Plot Number
period (mm) 2 3 4 5 6

Plot Number
7 8 9 10 11

. . infall
Measuring period R(”r:l’:fn‘;

413~63 272 603 766 526 313 1555 149
6.4~6.26 T 134 123 146 87 112 70

627~722 205 1 i 0 0 1 0
97 123~86 68 93 45 137 8 7N
8.20~93 2 10 12 5 1 20 12
94~9.11 15 1 1 1 0 5 1
912~927 142 -0 1 0 6 291 0

58~63 19 838 706 636 256 N7 25
64~625 319 3639 2645 259 961 6638 932
626~72 9% 182 317 265 186 639 112
B.11~817 128 688 515 521 561 1420 442
8.18~927 114 436 367 476 168 1231 126
928~1013 476 34,46 29,767 30034 9930 49989 7,820
101~424 259 na’ 69,000 40,000 5000 ma 2,000
42554 & 0 0 0 0 0 0

99 82~84 283 1470 1920 15805 0 4930 1315
85~820 153 175 225 130 0 430 130
821~1012 74 760 49,000 36,000 320 70,000 800

98

413~63 n 555 464 631 723 428
64~6.26 ! 215 147 137 368 78

627~722 205 0 0 0 1 0
97 723~86 68 46 72 108 114 24
8.20~93 32 11 16 14 4 10
94~9.11 15 1 0 0 1 ¢
9.12~9.27 142 2 2 1 2 0

58~63 199 L106 1,058 986 9,09 1
64~6.25 319 4013 3613 3601 11631 403
6.26~7.2 96 204 297 263 200 431

% 811~817 128 568 524 563 486 169
8.18~927 114 566 383 47 355 234
928~10.13 476 30,026 29,974 29971 450% 1517
1.01~424 259 15000 42,000 21,000 73000 na"
425~54 60 0 0 0 0 0

99  82~84 283 0 405 300 9410 0
85~820 153 0 0 0 9%0 %

821~10.12 724 10,000 17,000 20,000 26,000 1,800

1) na . not available
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