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Summary

Experiment I. Soil erosion characteristics under rainfall simulator

conditions in Jeju soil

The object of this study is to investigate the relationship between
erodibility factors and physical characteristics of the Jeju soil in Korea
under rainfall simulator conditions. In order to investigate the effect of soil
particle size, water stable aggregate, soil organic matter content, bulk
density, saturated hydraulic conductivity, runoff and infiltration water on
soil erosion, the soil samples were collected from 5 sites of dark brown
soil(DBS), 6 sites of very dark brown volcanic ash soil(VDBAS), and 8
sites of black volcanic ash soill(BVAS) in Jeju. The relations between soil
erosion and some physical characteristics of the soil were tested.

Comparing the soil erodibility factor values which were calculated by
rainfall simulator and USLE, the values from rainfall simulator were more
reasonable than those from USLE in VDBAS and BVAS. Therefore we
made two formulas to calculate the soil erodibility factor values more

suitable for two soils.

1. Soil physical characteristics

The average contents of sand, silt and clay were 13.6%, 67.196 and
19.4% in DBS, 12.3%, 66.8% and 20.9% in DBVAS, and 10.2%, 71.0% and
188% in BVAS, respectively. Organic matter content and saturated

hydraulic conductivity were remarkably high in BVAS, and very low in

_iv_



DBS.

DBS had higher bulk densities, VDBVS medium ones, and BVAS lower
ones. The average water stable aggregates were 68.6% in DBS, 81.8% in
VDBVS, and 81.4% in BVAS, respectively.

2. The relationship of soil erosion with runoff and infiltration water
The relationship between soil erosion and runoff was positively
correlated, but infiltration water was negatively correlated with soil

erosion.

3. The relationship between soil erosion and soil physical

characteristics

1) Clay, silt and sand

In DBS, the soil erosion was negatively correlated with clay, clay/silt,
clay +very fine sand, clay/(silt+very fine sand) and clay +fine sand(0.02~
0.2 mm), but positively correlated with silt/clay. In VDBAS, the relationship
between the soil particle size and soil erosion was not significant, while in
BVAS, the soil erosion was negatively correlated with silt/clay and
positively correlated with clay +fine sand(0.02~0.2 mm).

2) Water stable aggregate

The relationship between soil erosion and water stable aggregate was
observed only in the DBS and VDBAS. Soil erosion in DBS was
positively correlated with water stable aggregate (0.25~0.5 mm, 0.1~0.25
mm+0.25~05 mm, 0.1~0.25 mm+025~05 mm+05~1.0 mm), but the
water stable aggregates (0.5~1.0 mm+1.0~2.0 mm+>2.0 mm and 1.0~

2.0 mm+>2.0 mm) were prone to decrease soil erosion without statistical



significancy. Soil erosion in VDBAS was positively correlated with water
stable aggregate(0.1~0.25 mm, 0.25~05 mm and 0.1~0.25 mm+0.25~0.5
mm), but negatively correlated with water stable aggregate (0.5~1.0 mm
+1.0~2.0 mm+) 2.0 mm and 1.0~2.0 mm+) 2.0 mm). However, in BVAS
soil erosion was not correlated with water stable aggregate.

3) Bulk density, soil organic matter and saturated hydraulic
conductivity

The bulk density did not significantly affect soil erosion, but the relationship
between soil erosion and bulk density in DBS was considerably higher in
comparison to VDBAS and BVAS. In DBS and VDBAS, soil erosion
decreased with increasing of soil organic matter content, but in BVAS,
there was no relationship between soil erosion and organic matter content.

Soil erosion was negatively correlated with saturated hydraulic conductivity

in all soils.

4. The amount of runoff, infiltration water and soil erosion

The amount of runoff in all soils increased by 10 minutes, then
remained the same, except Donghong series of DBS and Gujwa series of
VDBAS. The amount of runoff with time has no difference between the
colors of soil. The amount of infiltration water increased by 10 minutes,
then was gradually reduced or was maintained constantly. The amount of
infiltration water had no difference between the colors of soil and was
affected by saturated hydraulic conductivity.

The amount of soil erosion in all soils increased gradually by 20
minutes and then remained the same. The amount of soil erosion in

VDBAS and BVAS was rather higher when compared with DBS.

_vi_



5. Equations for calculating soil erodibility factor values

Soil erodibility factor values calculated from rainfall simulator in DBS
were significantly related to those of USLE. Consequently, soil erodibility
factors(K) of USLE model were regarded to be wuseful tools for predicting
soil erosion of DBS in Jeju.

In VDBVAS and BVAS, there was no relationship between soil
erodibility factor(K) of USLE and the soil physical characteristics(soil
particle size, soil organic matter). But soil erodibility factor(K) was related
with water stable aggregate, runoff rate and infiltration rate in VDBVAS,
and related with runoff rate, fine sand(0.02~0.2 mm), silt(0.002~0.02 mm),
clay/(silt+very fine sand), saturated hydraulic conductivity and infiltration
rate in BVAS.

Therefore, we made the formula for calculating soil erodibility value by

using water stable aggregate, runoff rate and infiltration rate in VDBVAS

K =-0.30021 +0.02924X; +0.0037X2+0.00193X3+0.00173X4

(K : soil erodibility factor wvalue, X; : 025~0.1 mm water stable
aggregate %, Xo : runoff rate %, X3 : (0.1~0.25 mm)+(0.25~0.5 mm)+
(05~1.0 mm)+(1.0~2.0 mm)+(>2.0 mm) water stable aggregate %, X4

. infiltration rate %)
Also, we made the formula for calculating soil erodibility value by using
runoff rate, fine sand(0.02~0.2 mm), silt(0.002~0.02 mm), clay/(silt+ very

fine sand), saturated hydraulic conductivity, and infiltration rate in BVAS :

K=—0.77342—0.00903X; — 0.07594X> + 0.03702X 3+ 0.0142X4 — 0.01187X5
+1.10588Xs

- vii -



(K : soil erodibility factor value, X; : runoff rate %, Xo : saturated hydraulic
conductivity em h', X3 : fine sand 2%(0.02~0.2 mm), X4 : silt %(0.002~

0.02 mm), X5 : infiltration rate %, Xg : clay/(silt+very fine sand).

Experiment II. Soil erosion and nutrients control in sloped land

This study was conducted to investigate the effects of soil management
practices for reducing soil erosion, runoff and nutrient loss in sloped land
from 2003 to 2004 on a 10.5% nature sloped land. Experiments were carried
out using 10 mx2.5 m field plots. Treatments of test plots were O up and
down culture (UDC), @ contour culture (CC), @ contour+vinyl mulching
culture (CVMC), and @ contour+grass band culture (CGBC). The crop

used for the test was potato (Solanum, tuberosum L. cv. Dejima).

1. Rain characteristic and rain factor

The total rainfall during the experimental period was 310.6 mm in 2003,
and 458.6 mm in 2004. Particularly it had the greatest amount of rainfall
during September in 2003 and 2004.

2. Soil erosion, runoff and nutrient loss

The amount of soil erosion, runoff and nutrient(N, P, K) loss were higher
in the UDC than those in the CC, CVMC, and CGBC, but there were no
differences between CC and CGBC. Runoff and rainfall factor were

positively correlated with the amount of soil erosion.

3. Soil chemical characteristics and yields

Soil chemical characteristics after experiment were improved by CVMC.

= viii -



Tuber yields were 7.32 ton ha ' from UDC, 9.16 ton ha' from CC, 14.74
ton ha ' from CVMC and 847 ton ha 'from CGBC.

Consequently, CVMC was the most effective cultivation method to
decrease the soil erosion, runoff, nutrients loss and increase the yield of

potatoes.

_ix_



il

A

el w2t

HE Aoz 9

1o

27

o|)
<
e
°

—~
file)

Aol o8 A0k, el 9§ 3

Auete B

om Yroud. §

=
[¢}

=] &)
i=Se |

7

ral

o
o}

=, 1999).

0

A (%

o

o}, whepA

ki

| =kl #hof oA

9

_g]

=0

[e]

o] 9o E

27

jzel

-

)

B
_ZTI

o
<
XH

TARA 7]E Nl

3

=
=

o] A 7fetEl USLE (Universal Soil Loss Equation) = &e] z} <lx}

1999).

oF

ok

el

=]
=

]

EFe g f7

o] allophane®. =

)
=

=

—_
o

EF 17%

bl vhgel ey 49w, 9

3|

=
N

!

J Al

o

B 41%,

7F Yol Ax

B



1976b; <

[SID)

fol e 295

1517 Aol gl

[¢)

SEEICIENE

=

o] 2eHM Az
T

Fa ol 7bA welsh wol

5

st 4 weol o

1977). o]¢} #Zo] 71% 9 &

3} A

==

It (<)
274
5, 1989).

e
A
g ol

L
Jant

ZgArA Ol

WA o] 279% =

27} A uj = a3

-

L

1 7] 7FA] o

A
l

a2 200~500 m9

S

dojy7]

1 Ohjr.
2A 27H o v,
o)

]

]_

S
) %

hvA
s

B WAHe 58503 haol® 1 E¢]
o

el
=

|

1]‘4_.

o
A¥

AAEE 10=3H%=E E

A

-

T

A
2 7te7t
FAkEA] ¢

46582 ha’t AALE 2% ol
3

o

)

[} A=RKe]
CJ:TE'IT

=i
=

9
yal

[e)
&

Al

9
pal

P E

sho] Al A Ao

, AARA AR A Eokel A B A o] €

S

o
EA4dE& ZA}

A QA= B

5

al o

] 98 melgelnt ANA S Wel AP Hofok

°

ool

A



@ T A

=
=

1. EGAY 4

0

1) EGR4 vd

o] AT 1947] Fuke] =o] Wollny (183%)2A] Eok9|

N

Fol Als s o] 1930d o8 243}

o 9]s

=
=

Wollny®] Q7ake u]2 Eofstq}

ol e}

p==
o

FAE, A, £

[e]

Baver (1933)+= =

—_
o

,.mo

B!

Njo

el
il

A

9]

Cook (1936)°l <]

KeN
T

dl, Al 7HA

[eX RS
AR

24 A7

o]
ToH
EOo

1

ESrsely BHusgt 1

%

o

HA Bk

9|

o] S-S % Zingg (1940)°] <2

Al
2

=
T

st HA o, Smith (1941)=

]

g o] 4

AAHE(S)eF BAFEHL) 9

ki3

2ol o
Zingg®] Al #&d2HOE F7F

199tk Browning 5 (1947)S Smithe] 9]

S

tol ofe] 7HA)

13]

=7
9

=
=

Q1 2HP)

ZHK) 2 Edte

231 Musgrave

=0

sl



o, e EYFA ST Wischmeier?t Smith (1965)°1 <]3l4 USDA
Agricultural Handbook No. 2820 E 2 o|Z3F2] (USLE : Universal Soil
Loss Equation)o] A5 A| <t At}

of & A AAACE EFHA dF A= F=E USLE o532 ¢]dt]
T gkom o] dqF2Ae FYS fldte] A, AN E R A, B
FEA, e 2 EHAAe] Ags 2 BeAFT) o] FoTh

S-guetell A= USLE o &8 7HsAdel 4l 5 (1976), 8 & (1976a, b),
4 % (1983), 4l & (1983), 4 & (1985a) % 4 & (1989)°] <Jste] HETH
o] gkt

EdfdEd oF ¥4 (USLE)2 A = R-K-LS-C-P 2 yehdH,
USLEel #&¥x = A= % R), E¥S5A K), Ad (LS), #=
(O©), Bqdd (P)e] 570 A= yehlie, 22 Fooa e WA 8 AFH
2o &gk AA o Add EGFALE (A)S 7] f13 Aotk

o

o
£
5\
ol
ol
rr
S
o
)
2
M
2
=
%
;!
g
lo
-
rlo
2
v
0%
ok
=
N
)
2
X
N
ro
)

=& A8t Brksta A&etrldle AFdAolnt. LA FB Ak FAAY
of EYARIA AR, AT AAbelA o AP, HI AbgA e
, AR o] A oS, vl AFA
skefole]  EFHAY A & EFeh= A Hed USLE7F USDA
Agricultural Handbook No. 5379 H. 11 tF (Wischmeier®t Smith, 1978). ©]
% Renard & (1997)2 /WdHEgolut AHEA 9] EG3AF M-S fAsiA 7]
FARE FAsaL, B Al wste] tig 23 g8 T8 EGHAA
AAE Ml on, Agu Rl og AHAA A} 2HF g FAPE I A=
AAE A5t AM=ZE ALHRAHES F7FsE RUSLE (Revised Universal Soil
Loss Equation)”} 23 = %1t}

eyt = RUSLE®S] -85 93 Ardatet BEAA dake] A=

2 Amsdor (4 5, 1999), B3, 4907, 44558, man s



il

Fol

RUSLE o= 438

1
o

S1Ahs} Akl A

= 39T (Jung

o)
%S

]

oL =
=

&

fo Aol &

S|

025,000 X AUEYEY RUSLE JIAHE U4

1

KeR
.

(2005)
2

sheiet.

B

ol
o

R

@ 3o 9%

2) EFIA A

3te] o] 7o Xt} (Ellison, 1947).

o el ek ool 9

Farmer®} Haveren (1971) 281 $ (1976)= 21~

}9 ot Farmer (1973)

3|

A

o
T

5(1984) %=

FAth &3k Tarchitzky

S

o] 744 =t

fs‘:}:

jgase]

O

o] 1/2

o
o

N

3

1983; 3}, 1976), AAFE 209%<1 LA A Ef o] A

ATk (A, 1986). =3 EF

S AA MHE AoR BuEo] gt} (3 1976).

Ea

19643 H-5 1980 7A A=k 5171 =

KeN
T

(1983)

A==
[¢}

g

gt

2t

22 Wischmeier®} Smith (1978)7F #|¢

Elsps AF&

-
R

A

o

7.

(1983)

I

i
fie)

$elvbete] 79w

371 9lste]
IAS-index

A A 87 = ol

=
=



4

=
=

EY

=

LIS

3) EFHA 9FE 1A

e
e

<0

o
!

KR

ol

H} o
= —

o
=

e

1

(1984)

A==

o

1

itk Tarchitzky

, 1980). ## 1 (1975)

 (Kleiss, 1970), &

=%

o

AZF Ak (Albert

B

o)

7
Njo

B

1

L

Fol] A

(1985¢) ¢}

[e)
o) A %

=
o

o1}, 3% o]

1F

AN
oz B4

<
RN

g B35 o™, Truman
WA= EFAA7E v A S

=

o

1. (Richter®} Negendank, 1977), % X3}k

Al YEFYH  (Evans, 1980), <
12} (K factor) #t

seate) 8370 &

o

3

A

S

o
30 4

=

o

=

Jol t}
4, &

=

(1976a)°l

p—

IS
A
P HEZ o] 40%0 AEAdA= HES

=
=4

=
o

F71% g 3~13% "W JAw AV e
[e)

o4 Qe wAZ YA

(1990)

7
7}

e}
hgel w759 S
ZALE

=

o

ATt

3|

BK
)

;00

—

%

b1

°©

13 (K)E A

(e}
R

4174

=] Al
=

Ok

!

(1976b)e] <

=N
o

4

bl

S

ol



]

7
Tl

B

%

sl o2 7 =

=

=

o] o, o]

o

] e AT} ol FolHm gk

7]

tol A &=

S

o

=0

Ho

—_—

7.

o

o|)

s (1998)

Gascho

[e]

Fdom, Ay

°©

CRNEEER e

7}

A wde} B

, 1989).

Jrc AP 300 kg 10a o] =oH

H
o

p==
[€)

Tt 18.6%
Fl Tt

)

o

btk

°

]

s, 1915 #
I

[e)

j I}

o

-

b AR E oo

e

1
™

S

1247} FEEAY (3
zZ

| $A%E

o
, 1998),

=4
o

(1992)l €]

)
o B 9 R S E S

=N
o

)

(¢]

tgom, AAx Ege &

Zo] grelglon (A} 21, 1980;

2 s (L

[}
, 1985h),

1
o

REe
L

<
R

[e>

1

R

al

s

o
Bgol me FHoIA FA5E]

7} 37.0~38.7%7}

Kol
=
=

2}
Ul
:T_L

(

i 80%

S

Hoz ddPAulel]

Ho

fal

1 20~25m 2O F S0cmiso| =

o, 5 Fell= 4A

S A ekaL

= =]
‘:TO

srent.

al

7

St LA AR ol A

S

(2005)°l ©]

o

=1

ul
h

, 1997).

Shi Eoko] B4 wo]

S

=4

Floh (2

<)

T

-

i

Aglgto 2 45%

=

FoalEko]l RA A Ttol A 61 ton

[e]

Zsh @Az
of ANy oR: By

s

]

&

ha' o]/go]

b

S

R

ol

—
fi%e)



A (Agassi 5, 1981; Shainberg$}

ki3

of o

%] A
T

%

fEFo B

Singer, 1985)¢} H}Ho]

(Miller, 1987; Reichert -,

(FiK

3

A

P
T

(1985)2> &

=%
[}

1994; Reichert?} Norton, 1994)ol| 4 o]Fo] Hrt} =
)21 Uresol® 244 (HiKkM:)Q] Bitumens *] €

ol &=

3|

Hlo
o

o

B

s
L
fie)

/A 2 dehgltka
AgTET E

Ha AR ol A F B A]E-0]

S

KR
T

of A A ¥

(1996)°1 ¢

Al
=

o

=
T

N

o

2004) 71<o] s I

=
[S)

(Moehansyah

A7} ool 5 At} (A 5, 2000)

ki3

of

e

A9

N

51_

T

KeN
=



m A 2 W9

T AFE EFY P4

TR d 5 (19779 Had
A Bk 57, sdaA SRS 671 R 54
SPAS EG 87 AHE dide® F 1970 AAddA AHstAtt (Fig. 1.
EFMNEE 0~15 ecm oz A em, AHE Ales T4

mm AE FHANA EFO] oty 243 EFHA Al A



Dark brown soil

D Gyorye @ Gueom @ Donggwi @ Donghong & Jocheon
Very dark brown volcanic ash soil

® Gujwa @ Ora Jeju @ Jungmun @0 Jungeom @ Hallim
Black volcanic ash soil

@ Gimnyeong @ Namwon @4 Songdang @ Sineom 6 Wimi

1) Pyeongdae Hangyeong (9 Haengwon

Fig. 1. Soil sampling sites.

_10_



2) EFol3sg 4

1) ESw71E

Fod 200°C €]

7}&

0.2 N Fe(NH4)2(SO)-

0.1 goﬂ 04 N KzCI'zO7 10 mL

=
=

sta=tl, Al
oA 71

24 8]

- 6H00. =

12

9]

i)

KeN
=

(2) E4Y7A

Al 5% sodium

?_]__

hexametaphosphate 10 mLZ 7}

3of

0.05 mm A THTE A&

.1_(?:
Z3AA 0.05 mm ©|

A Aol

A

Pipette . &

=
=

ogl

ol

5]

£3S

7, 2000).

ko3

[€)

Q) EF WA

AAEHOZ Yoderd

aejar EAkA

ZA| A

Kl

tol 105Ceol A

s

b

5% sodium hexametaphosphate 10 mL

o
o

—

__AO
il

B
o
<

Hof olshel Ast

KeN
=]

o}

A (g) — Edde 74 (g)

x 100

B9 FF (g)

N

_11_



(4) $44=

oA E

A}

7hA AL "

=
=

2 inch EYAIE 23 319 (core)

Gz T E A A

agla 105°C Ax7) oA

o

b o,

EEEEERIE RS

=
=

EFFA

M BEde AF

=
=

ERET

2 inch ESAR X

+o]

S

bol ga9lel o

S

Fol 48417t

S

A4

==

o)
o

ol2 AT P27} 396

o)
Ho

AT,

3

}‘\l.

atol A

bol thg e e

S

= 2~ [e) =
FrEds =4

s

HA 602

i
file)

(cm h'™)

il e
= | =
7o | X0
T | ®R
T o)
o | o
— | T
2w
Sl o
| n
+~ | N
X
=
m L
S| x
— |
5| ®
NE | =
iy
Nk
iy
X
o
=
L
ﬂo
A=
-

h ol

¥ EFIY A

AFZ$A e 9

2.

7 =4

1

(Eijkelkamp, 09.06 Rainfall Simulator,

S
45 Al

o

X

Netherlands):= ©F¢]

$ZA& Table 17 2t}

_12_



Table 1. Conditions of rainfall simulator used in soil erosion experiment

Total rainfall during simulation 75 mm

Duration of the simulation 30 min

Intensity of the simulation 150 mm h'

Total volume of simulation 5,850 mL(195 mL min ")
Average fall height 04 m

Diameter of drops 5.9 mm

Mass of drops 01g

Number of capillary tubes 49 ea

Surface area of test plot 0.078 m*

2) EGRAF AL
EdAA Al &A= Fig. 2014 B uke) o] 145 A2yl
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B AT ek A5 et B EAY 3}
Z HEE AFZ4 5 mme T FRP (fiberglass reinforced plastics) =Fth
el 7ol 2 mmel ZEHAH S GAFE EAT 28l

a
2 FAEA FEF g A (gauze)S F HoR ZA%dT BEY

an

%

™

(Advantec-Toyo No. 6)& o]&38to] ojzst & 105TCoA 24213 &<

Z2AA A st AEsTh

_13_

E

7
7}
=

[e)

o



2 mmumn stannl ess

‘:-:-il-l-llllll

‘.—I

Soil residue

i Water
fropping

i

F

Slope
i

1%

st sieve + double after erpston
layer gauze Collecti
il ﬂ:‘:ﬂ
_._ sediment
Collecting
infiltration water

Filled Satursted with
with soil distilled water

Fig. 2. Diagram of rainfall simulator used in experiment.
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2) AFAA (LS), A=dA (C) R EFAIAA (P)
LS = (X/2213)" x [(043 + 0.30q + 0.043q")/6.613] —————————- (3)
L = (X/2213)"°
X AR (03 m)

p: AF 1% wrkelH 0.2 A&
1~3%+= 0.3
3.5~4.5%+= 0.4

5% &< L o]4eld 05

S = (043 + 0.30s + 0.043s)/6613 s @ AAFE(%)

A2 = E AT AlPdxdo=mRE v 2ol 013622 AAtE
ATt

0.136 = (0.3/22.13)*°x (043 + 0.30 x 10 + 0.043 x 10%/6.613

2H502E (C)9F EG#EAA (P YA Holng 22 12 3T

3) ERAHA 4A (K)

(1) USLE® 9Jst EFAAA AAZ (Kusie) A4t
100K = 21M"10 %12 - a) + 3250 - 2) + 25 - 3) ——— (4)
M = (A} + FAAD x (100 — g

a = f71= (%)

b = F25HUTH) 1 155 AE(ESFTZV g5 155 48)
15 +% : very fine granular {1 mm
2% % : fine granular 1~2 mm
3% = : moderate or coarse granular 2~5 mm
4% 3 © blocky, platy > 5 mm

c = Fred 65d)  LIFYUMAEER SH T2 (USDA, 1983)
15+ : rapid > 36cmh'
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selection method)ell 2]3t U533 AR S AAsle] EGANER B34
o

A A A S WES
AY 0. AAAES EFAY B3d AT

LARAER R AT A

D ANEEH
= AR 20032 20040l 9L FE 12€7bA] 29§ AlFR LA
T Ndg A AFEsdrled sAEdT AN Fds o, Al

4
= AAH=E7F 105%°]aL, WelZk 7k 25 m, AlZ 10 molw, 2+ A9

o2
-

= 40 cm® PVC (polyvinyl chloride) HH %S 20 cmv= EYd &
20 cme Aol =EAIA AANMS e AP Her IANESFY F
A7t FEHA FEF sk

2 ATt stdols AAESY FAAsE AFA ] flste] AAEA
(e el AZE 32 L) ek AFEa 27 (=EHd#E = AZHE 360 L,
Fokay 99 500 L& AAlste] wf At A ESS FATE A

HstAot (Fig. 3).
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Sedimenl
tank (32 L)

Funoff
tank 1 (360 L)

Funott
tank 2 (500 L)

Fig. 3. Equipment for measuring the amount of soil sediment and runoff.
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2) AET Ad
2b (Solanum tuberosum L. cv. Dejima)E 3 A 222 7FS-A8) 649
AT Ags © e Al @ A AT Q) s+
4 23 AT @ Tad+ AN Ao 438 Fa 3Rk o w ul
st on, =AU = AARE stetell F 75 cme] AAXAE {5
AU #E Table 2014 HE vpel grow @4 84900 d3rte]ls Al

ottt A = 99 Aol AAste 129 Tl sk, 7

(8]

5 v

¥

g Ay e AFesdrisd sl F5to] A Eskit

Table 2. Application rate of chemical fertilizers for potato cultivation

Application rate

Year i Seeding date Harvesting date
(kg ha )

2003 150 - 170 - 130 Sep. 4 Dec. 15

2004 150 - 170 - 130 Sep. 3 Dec. 17

“Basal application.

MRS a2 st Edozn nibd fiolw, A7RZEA0]7] )

Fof Q1AkEEFo] 30.8 mg kg 'O F wig wropom X3 ool L o

Table 3. Physico—chemical characteristics of the soil before experiment

Spjl  Particle size pH EC  OM Ava.  Ex. cation (cmol. kg

_ 1. PO
texture Sand Silt Clay (1:5) (@ m) (gkgl) (rrgzkg:) K Ca Mg

Silt

loam

29 724 247 51 018 49 30.8 057 053 021
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% NO3-N¢ NH,-N&= E% 10 g o /4 50
g3k & o]3} (Advantec-Toyo No. 5C)3}

i, fF7
T oAHAE ol gt AHE & A ARE sglth. NOs-Nek NH

[@)]
Y
2L
o
Ho
wa
¥
of
N
>

BRe A4 609 Fol AWTY 07F A4S 2, 2715, Fohee
ARG TEla e 129 Feol Fste] Mol 5 g o4 HAES
dgoR AT (5EAE A, 2003)
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Fig. 4. Relationship between soil erosion, runoff and infiltration water in
dark brown soil(@), very dark brown volcanic ash soil(ll) and black volcanic

ash soil (A).
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EdaEr EFIAEFE AT Zd AFaEdd we zolvk vEsE,
A SRS Bk EdRA o] MY Bokow, wobd A st Edke]l &
FFolAaL, kAl Efe] JHE At o]l A= SMAIEGAAA AT E
RES HA Qo] Fagk AxtolH (Eusebio &, 2001), sHbs|E¢2 &4
L7t grol 7kl (A 71, 1975, 4 5 1977), At et HAe &
AU =7 v andisole] 5 o2 st ATk HF (PRilE, floating) & &
sto] dojulbm 2 (Poulenard &, 2001) Aol allA EFH o] B2 A
o7 Azten

3. EEX A EG 294 EA4FHY B

1) ERA S AE, vx 2 By FFH] B

ESAE BT HE w9 wele] A#AE Table 69
A B upel Zo] EM Edd S SASE G FoHow 1
EFt

b koA EYH A HEete] AdATE —0901, HE/mMAFS}
B 0921, HE+IFAAGE —0901, HE/(MA+FAADSE —0.920
2 HE+AAH0.02~02 mm)etE —091302 Fo A3e Hlow n
A/AESGE 0890 o7 Ao A4HS ®Wlth

THAA ARG EFHAR HELY] AuATE —059% 2
H, FAALHE 0.633010 o4 F942 Sl

SA BB EoA EYFAS mA/HES AuASTE —07272 §-9
ARAAZE debgon, HE+AAH0.02~0.2 mm)E AAF7E 07238
2 Ao A#H#AZE vEEt 2y HESE 0642, HE/MASEE
0635, AE+FAA A= 0649 2 HE/(AL+F A D= —0.6430] 92
U Fode gl
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Table 6. Relationship between soil erosion and particle size

Correlation coefficient

Particle size

Dark brown Very dark brown Black volcanic

soil volcanic ash soil ash soil

(n=5) (n=6) (n=8)
Clay(<0.002 mm) —0.901° —0.599 0.642
Silt(0.002~0.05 mm) 0.801 0.202 —0.378
Very fine sand(0.05~0.1 mm) —0.637 0.633 —0.063
Clay/Silt —0.921" —0.526 0.635
Clay+Very fine sand —0.901" —0.379 0.649
Clay/(Silt+ Very fine sand) —0.920" —0.579 0.643
Silt/Clay 0.890" 0.460 —0.727
Silt+Very fine sand+Fine sand 0.848 0.452 —0.435
Clay +Fine sand(0.02~0.2 mm) —0913" —0.462 0.723"
*Significant at P<0.05.

AEFFe EFPAe] td AFE AR FLF 4TS s £
$Hde Aat Aoluw FA4L Uehlzlel A3se, 24 54
& A4 AE Had dxtelth. & 5 (1989)el o3t EFHALS A
Bl BeTE TR oy AEFFF] 40.2%2 EFA = 23]
Fasdva shdi=d, & AldddM s G Bl HET T B
% Aol grasts Fol Fue ek o Ae WEee] F7
of ofsiM vtaje HEZF =oll o =EH T3 A BEdFrdel ¥
(B BAERA FAgl o3 Aol SiE o] B el
23t 7] o]tk (West 5, 1992).
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Table 7. Relationship between soil erosion and water stable aggregate

Correlation coefficient

Water stable aggregate

Dark brown Very dark brown Black volcanic

soil volcanic ash soil ash soil
(n=5) (n=6) (n=8)
0.1~0.25 mm 0.719 0.954™ 0.084
0.25~0.5 mm 0.976™ 0.849° 0.063
(0.1~0.25 mm)+(0.25~0.5 mm) 0917 0.914" 0.071
(0.1~0.25 mm)+(0.25~0.5 mm) "
(05~1.0 mm) 0.949 0.782 0.005
(0.5~1.0 mm)+(1.0~2.0 mm)+ 0631 0.843" 0.666
(>2.0 mm)
(1.0~2.0 mm)+(>2.0 mm) —0.762 —0.893" 0.650
(0.1~0.25 mm) +(0.25~0.5 mm)
+(05~1.0 mm)+(1.0~20 mm)+ —0.227 —0.550 0.560

(>2.0 mm)

“Significant at P<0.01, *Significant at P<0.05.

FEAA B Ege N B Y
o] WA Qv AaASFTL 09547 1w A9
025~05 mm Yo% FHAF7F 0.849% 4 2]
(05~1.0 mm)+(1.0~2.0 mm)+(>20 mm)
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(n=8)
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0.390
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Eig=

ash soil
—0.841"

-

Black volcanic
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1)
o) o] et

(n=6)
0.253
_IQr

—0.664
}

Correlation coefficient
Very dark brown
volcanic ash soil
—0.787

B e Aol v
B oL

Dark brown
soil
(n=5)
0.860
—0.762
—0.919

4ol

Ex] A
=

[e]
[e]

Physical
o}l wel &

characteristics

=

3T

Table 8. Relationship between soil erosion and physical characteristics

“Significant at P<0.01, “Significant at P<0.05,

Bulk density
Organic matter
Saturated hydraulic
conductivity
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Table 9. Soil erodibility factor values (Kgps) of dark brown soil calculated

from rainfall simulator

Soil series  A® R’ LS c I Kobs'
Gyorye 2.64 354 0.136 1 1 0.055
Gueom 6.08 354 0.136 1 1 0.126
Donggwi 6.38 354 0.136 1 1 0.133
Donghong 1.24 354 0.136 1 1 0.026
Jocheon 4.42 354 0.136 1 1 0.092
“A : soil erosion amount from rainfall simulator(ton ha ')

PR : rainfall factor ‘LS : slope length and steepness factors

4C : crop factor ‘P : soil practice factor
Kops = A/(R-LS-C-P)

AFA57Nel ola] HE 74 BPE Ky, @S BFEC] 00262 7173
092, O] 0126 ol em, E7)Eo|

vkal alegfEe] 0.055, 2%E ol

0
0.133 22 7} =7 A S
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of olgl] Ao oste] AAkste] Table 109 YFER I
100K = 21M"™M10 (12 - a) + 325(b - 2) + 25 - 3)
A7IA M = (H[AF + FAHAD x (100 — HES)

a= T71&% (%)

b= 7253 153 A% (EFT27 959 159 28)
c = FF9ey XY AEER 55 T (USDA, 1983)

153 :=36cmh’

2 5% :36~36 cmh’

3 %% :036~36 cmh’

4 5% :0036~0.36 cm h™'

5 %% :0.0036~0.036 cm h'

6 53 : <0.0036 cm h'

Table 10. Soil erodibility factor. values (Kusig) of dark brown soil

calculated from USLE

Very fine Silt Clay Organic Perme Structure Kuysis

. sand
Soll  (01~005) (005~00) (<000 matter -ability”
Series mm
5

Gyorye 34 520 221 233 3 1 0.343
Gueom 1.4 789 143 219 4 1 0.651
Donggwi 2.4 706 122 216 4 1 0.603
Donghong 3.0 5.0 356 513 3 1 0.198
Jocheon 1.2 792 126 208 4 1 0.673

“Permeability : division by saturated hydraulic conductivity
PKuste = [2.1(silt+very fine sand)(100-clay)] *(10™*)(12-organic matter)
+3.25(structure—2) + 2.5(permeability-3) ] /100x1.292.
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ol FF5HFE USDA (1983)0lA T 3radErws 7|Fo2 533}
gt o, 2 a2 EGTE7 FYHAY] Wl 1555
Agstdt. =3 US @9 S Metric $Y 2 437 93t 1.292=

i

USLE®] &40 olste] 248 Kuse #& FFFol 0198 weEe]
0.343, 57%&°] 0603, THE°] 0651 ¥ ZH&Fo] 0673 &2 EFETH
Kosie 9 FAASE AEZF 8255 21, vl §3] 81 T35
o] w255 Ak

A

(2) &&-F-719F USLE] 9§ BSR4 g (K) @A

Table 11. Correlation coefficients between soil erodibility factor values (K)

and physical characteristics

Correlation coefficient

Physical characteristics

Kops" Kuste”
Clay (%) —0.901" —0.954"
Silt(%) 0.800 0.935°
Organic matter content(%) —0.761 —0.819
Permeability 0.914" 0.963"

Kops - soil erodibility factor value observed by rainfall simulator test
PKusis @ soil erodibility factor value determined by USLE.
“Significant at P<0.01, *Significant at P<0.05
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Fig. 8. Relationship between Kg,s and Kysig in the dark brown soil
(Kops - soil erodibility factor value observed by rainfall simulator test,

Kusie : soil erodibility factor value determined by USLE).
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7h AEZEg-71el o EFHAAG AR (Kons)

USLE] AH&5= EFAAE Adag At e] AlFe sobds spit3
Bl AEol 7hedAE HESHY] flgto] A7) APl e &

FAFoR FH AAdE EFHAAY AR (Kos)& Table 1201 HER

Table 12. Soil erodibility factor values (Kgps) of very dark brown volcanic

ash soil calculated from rainfall simulator

Soil series A® R" LS¢ c? pP° Kobs'
Gujwa 0.66 354 0.136 1 1 0.014
Ora 7.39 354 0.136 1 1 0.153
Jeju 7.07 354 0.136 1 1 0.147
Jungmun 14.23 354 0.136 1 1 0.296
Jungeom 2.66 354 0.136 1 1 0.055
Hallim 5.63 354 0.136 1 1 0.117
“A : soil erosion amount from rainfall simulator(ton ha ')

PR : rainfall factor ‘LS : slope length and steepness factors
dc - crop factor °P : soil practice factor

Keps = A/R-1LS-C-P)
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Table 13 YEFHATE

Table 13. Soil erodibility factor values (Kustg) of very dark brown volcanic

ash soil calculated from USLE

Very fine  Silt Clay Organic Perme Structure Kysig’
Soil (Oji%(.j%) 006~000) (<0002) matter —ability”
series o
%
Gujwa 277 62.6 254 20.00 3 1 —0.370
Ora 1.9 73.1 18.0 4.43 3 1 0.406
Jeju 2.0 73.6 16.5 6.13 3 1 0.320
Jungmun 45 68.8 20.4 7.25 4 1 0.273
Jungeom 14 2.4 24.7 5.99 3 1 0.280
Hallim 3.2 50.3 20.5 9.08 3 1 0.086

“Permeability : division by saturated hydraulic conductivity
"Kusie = [2.1(silt+very fine sand)(100-clay)] (10 *)(12-organic matter)
+3.25(structure—2) + 2.5(permeability-3) ] /100x1.292.
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Fig. 9. Relationship between Kops and Kysig in the very dark brown

volcanic ash soil (Kgys © soil erodibility factor value observed by rainfall

simulator test, Kusie : soil erodibility factor value determined by USLE).
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Table 14. Correlation coefficients between soil erodibility values (K) calculated

from rainfall simulator and physical characteristics

Physical characteristics igg?iljizz? Regression equation
0.1~0.25 mm % WSA® 0.954 Y=0.0317X +0.0282
0.25~0.5 mm % WSA 0.849° Y=0.0194X +0.0214
(1.0~2.0 mm)+(>2.0 mm) % WSA 0.893" Y=—0.0052X +0.4639
>2.0 mm % WSA 0.812° Y=—0.0037X +0.2948
Runoff rate(%) 0.905" Y=0.0032X —0.037
Infiltration rate(%) 0.888° Y=—0.003X +0.02228

"WSA : water stable aggregate
“Significant at P <0.05.

B AAH Kops)d =2 o] Yehd UaAddd, A&
HNEES oz dadey (forward selection method)ol]l 9l&] 3] H &

218k A3t Table 159 veb Sl

s

Table 15. Multiple regression analysis for the soil erodibility factor value

calculation in very dark brown volcanic ash soil

Adjusted Durbin- Mean

Model ~ Variable® R ) Pr>F
R Watson Square

1 Xy 0.9103  0.8878 2.10  0.04335 40.6 0.0031

2 X Xo 0.9628  0.9380 2.18  0.02293 38.8 0.0072

3 X Xe X3 0.9995  0.9987 254 0.01587 1330.6 0.0008

4 Xp-Xo-Xsz- Xy 1.0000 0.9999 179 0.01191 23704.5 0.0049

X, : water stable aggregate % 0.1~0.25 mm
X, : runoff rate(%)
X3 : water stable aggregate %6 >2.0 mm

X4 :© infiltration rate(%).
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Table 16. Parameters of soil physical characteristics variables, calculated from

regression analysis

Variable? L ATAmEr g rror F Value Pr> F
calculated

Intercept  —0.30021 0.02144000 196.1 0.0454

X 002024 0.00030361 9274.8 0.0066

X 0.00370 0.00027574 179.9 0.0474

X 0.00193 0.00003578 2915.6 0.0118

X, 0.00173 0.00025339 465 0.0927

Adjusted R* = 0.999

X, : water stable aggregate % 0.1~0.25 mm, X- : runoff rate(%)
X3 © water stable aggregate % >2.0 mm, X, : infiltration rate(%).
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Table 17. Soil erodibility factor values (Kobs) of black volcanic ash soil

calculated from rainfall simulator

Soil series A* R LS c P Kobs'
Gimnyeong 12.83 354 0.136 1 1 0.266
Namwon 19.03 354 0.136 1 1 0.395
Songdang 16.11 354 0.136 1 1 0.335
Sineom 4.18 354 0.136 1 1 0.087
Wimi 0.75 354 0.136 1 1 0.016
Pyeongdae 0.95 354 0.136 1. 1 0.020
Hangyeong 14.98 354 0.136 1 1 0.311
Haengwon 5.70 354 0.136 1 1 0.118

“A : soil erosion amount from rainfall simulator(ton ha ')

PR : rainfall factor ‘LS : slope length and steepness factors

ac - crop factor °P : soil practice factor

Kope=A/R LS -C - P)

A SRS E el A IS AP AN EFFAFoR FH

EFHAA QAT Ko F9%0] 0395 2 714 2oy, $

Fo] 0335 ATl 03112 Egen, HdEo] 0266, L5 0118,
A Eo] 0,087, &0l 0.020, YvlEe] 0016 =z Zgkr}.

ESFHAAL AAFT K)ol @2 2198, Fdes 9 Avee 359

AEE7F 117227 em h'& ol AFFo] wWol f7 5] o] &

FAo] AA yEtd Aoz AZAEY. B AR Kool =2
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Table 18. Soil erodibility factor values (Kusie) of black volcanic ash soil

calculated from USLE

Very fine Silt Clay Organic Perme Structure Kusie”
sand
(01~006) (0B~00R) (<00R) matter —ability®

Soil
series mm
9
Gimnyeong 3.0 61.2 234 221 3 1 —0.466
Namwon 2.2 74.9 196 152 4 1 —0.163
Songdang 3.3 64.7 20.1 19.3 3 1 —0.381
Sineom 1.7 76.6 200 147 3 1 —0.179
Wimi 2.6 78.6 156 180 3 1 —0.407
Pyeongdae 3.2 76.7 166 135 3 1 —0.116
Hangyeong 2.2 73.3 206 182 4 1 —0.321
Haengwon 3.2 62.2 14.3 17.2 3 1 —0.287

“Permeability : division by saturated hydraulic conductivity

PKuste = [2.1(silt+very fine sand)(100-clay)] (10 *)(12-organic matter)

+3.25(structure-2) + 2.5(permeability-3) ] /100x1.292.
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Fig. 10. Relationship between Ko and Kuysie in the black volcanic ash soil
soil erodibility factor value observed by rainfall simulator test,

(Kobs .
soil erodibility factor value determined by USLE).
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Table 19. Correlation coefficients between soil erodibility values(K) calculated

from rainfall simulator and physical characteristics

Correlation

Physical characteristics coefficient Regression equation
Silt 26(0.002~0.02 mm) 0.710" Y=—0.0127X +0.8457
Fine silt %(0.02~0.2 mm) 0.697 Y=0.0323X —0.5762
Clay/(silt+very fine sand) 0.642 Y=1.7386X —0.2543
Runoff rate(%) 0916  Y=0.0065X—0.1092
Saturated hydraulic conductivity(cm h'') 0.840"  Y=—0.1817X+0.3806
Infiltration rate(%) 0.900”  Y=—0.0064X +0.436

“Significant at P<0.01, “Significant at P<0.05.

EGAAY AAgt 2 QA4S FRRA A fA% FRASF
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Table 20. Multiple regression analysis for the soil erodibility factor value

calculation in black volcanic ash soil

Adjusted Durbin-
R2

. Me
Variable® R an

Model Pr>F

Watson Square

X1 0.8390 08122 217 0.13285 31.3 0.0014

Xi X 09499 09299 252 007521 474  0.0006

X Xy
Xo Xy
Xo X
Xo X

Xy 09894 09815 123 0.05222 1245 0.0002

Xy Xy 09965 09919 207 0.03945 2152  0.0005

Xy X5
Xy - X5+ Xs 1.0000

Xy 09987 09954 120 0.03163 3051 0.0033

CDO‘I»JkOJL\')

X1 09999  2.68 0.02639 8174.3 0.0085

X1 : runoff rate(%), X, © saturated hydraulic conductivity(cm h™)
X3 : fine sand 26(0.02~0.2 mm), X, : silt 26(0.002~0.02 mm)
X: Xs -

3

l

© infiltration rate(%s), clay/(silt+very fine sand).
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Table 21. Parameters of soil physical characteristics variables, calculated

from regression analysis

Parameter

Variable® Estimate Std. Error F Value Pr > F
Intercept —0.77342 0.02960 682.6 0.0244
X1 —0.00903 0.00125 36.1 0.0092
Xs —0.07594 0.00185 1691.6 0.0155
X3 0.03702 0.00135 752.4 0.0232
X4 0.01420 0.00103 189.0 0.0462
X5 —0.01187 0.00119 99.5 0.0636
Xs 1.10588 0.13910 63.2 0.0797
Adjusted R = 0.999
X1 : runoff rate(%), Xs : saturated hydraulic conductivity(cm h™)
X3 fine sand 26(0.02~0.2 mm), Xy : silt 2%(0.002~0.02 mm)
X5 : infiltration rate(%s), Xg + clay/(silt+very fine sand).

919l Table 21=4-F ofefe] th5 392 o] AEH A}

K=—0.77342—0.00903X; — 0.07594X5+ 0.03702X5+ 0.0142X,4
—0.01187X5+ 1.10588X

9 Aol K B QAL Xi 0 5(%), Xo @ E8EldEE(em h ),

X3 AIAF 2(0.02~0.2 mm), X4 WAF %6(0.002~0.02 mm), X5 @ HBFE(%),
Xs ¢+ AE/(AAF+FAAL o]t

off

el 9o AL AgetH AFE 54 sarEEgels USLEY &
A4F dZel AgHE EFIAY A4GE 44T £ Aty Bod

h=2|

.

d
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Fig. 11. Rainfall characteristics during experimental periods.
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Table 22. Rainfall and rainfall factor during experimental periods

o] eF3te] (Fontes %, 2004 % %, 2005) EFFado] Wass] 4

Item Year Sep. 11~12 Sep. 16  Sep. 18 Nov. 10 Total
2003 147.8 148.8

Rainfall
2004 60.7 54.3 60.7 33.3 209.0

(mm)
Mean 1789
2003 100.0 100.0

Rainfall factor
A 2004 33.0 =1l =3 60.6 18.8 183.7
(Elzo)

Mean 141.9

“Elsp=E(KE - 1/100) - I3y, I3 : maximum 30 minute rainfall intensity

KE=210.3+89 logl, I=rainfall intensity(cm h'), r=rainfall(cm)

-2 2AE USLES] A2 (Wischmeier®t Smith, 1978)o whgl A4k

A3 7

gk A3k 20039 999 A2t A9 1478 mmY W 1000 %

ow, 2004 9¢ 129 A-¢-Fol 60.7 mmY wf A= 33, 94

L-#o] 543 mmY W #

[e)
o
FEAAE 60602 F9Fel AAS W A4t FAk Sish o] )

@ F3Y AAUE FFAAE Folk et AL 3L 4A

164 7

A= 713, 99 189 9ol 60.7 mmA

Ely #tel vr27] wiEolt (3 5, 1983). Ely #2 -¢-2el B &x
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EGHAE A 2 FAF 22 B wAJAAE 95t ESY
Fo]2 =4 (Ellison, 1947), QA= E%
2 (Farmer®} Haveren, 1971; %, 1976, 3},
1976; 4 5, 1983), ZA¢5AS Ao RA EGIAS &olsiA AW

& 9k
2. EFAYF

Aufiol we ESIARS 270d Fb (20039 ~2004) AR A

+ Table 23] WeEH AT

Table 23. Effects of the different treatments on the soil erosion (ton ha )

Treatments  Year Sep. 11~12 Sep. 16 Sep. 18 Nov. 10 Total Index?

U 2003 769 = C 1 76.9
p and down oy, o 49 8.62 557 142 180
slope
Mean 475 100
2003 565 - - - 5.65
Contour 2004 0.32 0.32 0.35 033 123
Mean 289 61
2003 2.19 ~ - - 219
Contour + oy (a3 0.34 0.34 031 121
vinyl mulching
Mean 1.70 3.6
2003 489 ~ - - 4.89
Contour * 2004 026 0.37 0.28 028 119
grass band
Mean 25.0 53

Tndex : rate of different treatments on up and down slope.

Firo] Aolshel WAk el Fol7k =A v
It} 20030l BES] o

o P
4z
Sh
i)
o
i,
32,
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7 Aol A Wi 815 ton ha !l olgeH &
24 A= 293 ton ha !, S+ =AUl A¥lFE 247 ton ha !, B4
+HdE A A= 122 ton ha ' o2 HolA, st AulTtel] w]ste]
7+ 7} 64%, 70%, 86%7F 724 % Tk,

jus)

Table 24. Effects of the different treatments on runoff amount

Runoff (ton ha )

Treatments  Year -
Sep. 11~12 Sep. 16 Sep. 18 Nov. 10 Total Index

2003 696 - - 696
Up and down o), ¢ 360 318 75 934
slope
Mean 815 100
2003 512 - - 512
Contour 2004 152 252 29.4 103 731
Mean 293 36
2003 144 - - 144
Contour * oy 159 292 %55 104 803
vinyl mulching
Mean 112 14
2003 416 - - 416
Contour + 2004 140 278 249 106 773
grass band
Mean 247 30

“Index : rate of different treatments on up and down slope.
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Table 25. Effects of different treatments on the runoff rate

Runoff rate® (%)
Sep. 11~12 Sep. 16 Sep. 18 Nov. 10 Mean Index”

Treatments Year

2003 473 - N N 473
Up and down o, ogg 663 524 225 428
slope
Mean 450 100
2003 34.8 - - - 348
Contour 2004 25 46 37 3.1 35
Mean 19.1 43
2003 9.8 - - - 98
Contour + oy, 25 54 42 3.1 38
vinyl mulching
Mean 6.8 15
2003 283 - - - 283
Contour 2004 2.3 51 41 32 37
grass band
Mean 16.0 36

“Runoff rate : Runoff (ton ha ')/rainfall (ton ha') x 100
Rainfall : 147.2 mm (2003. Sep. 11~12) — 1,472 ton ha '
60.7 mm (2004. Sep. 11~12)— 607 ton ha '
54.3 mm (Sep. 16)— 543 ton ha '
60.7 mm (Sep. 18)— 607 ton ha'
33.3 mm (Nov. 10)— 333 ton ha '

PIndex : rate of different treatments on up and down slope.

#71% (Table 25)& 2@l vat fASFSe] w&2A a7 v
o] 45.0%° Hl3] T AElT= 191%, A +ZAUA HlFF= 16.0%,
SRAHEEY AuTE 68%EoR HAHY

=
Sombatpanit & (1995)¢] 484 AwlF7F Sad AwlFRY §A 5ol
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Fig. 12. Relationship of soil erosion with rainfall, rainfall index, and runoff
in up and down slope culture.

_74_



7}3l

=) A~
FrHon

A

o
<

.XH

S7hgtel wet E

7}

It (&,

el
00
To
ol

o}

ol
)|

1976)

4] (Farmer, 1973, Tarchitzky

-

R

7}

=

o

Ageifol wopx™

)

o] wo}x

24

%

[&ol A =

s
s

ks

1984), +71 ol BolAHA &

L=
o,

#Fol™  (Eusebio %, 2001),

to =

S

o] ey Al <]

o

=0

(mN
N

-

—_—

el

(2005)°]

=%
[}

7= Ahmad

ﬁe

o

o

!

ot

A7 e

ol

2A

5= Aol

=0

o

S AR

G

B

FE HAF
1) Az

5.

o
d
W
<)
W
i)

o
o)

<
KR
=0

_75_

B Zxofl mlsle] Eufol el



I@NI

8r'¢ c6r0 661 6v'1 0Er0 901 ILT ¢900 91T UEIN

pueq sseisd

Sigd] g61°0 0S¢0 91¥°0 6310 Lec 0 6200 9000 €c00 7002 | Mojuo))

SV 6L°0 eLe 99¢ 1290 68T ore 6110 8¢¢ €00¢

LeS0 Gero 60 1670 ¢TI0 €9e’0 6¢1°0 L000 ¢cl’0 UE9N

surgomur [Aura
6V¢0 9010 erlo 810 10T°0 LIT0 1€0°0 G000 9200 700¢

+Inojuo))
G080 10 1790 €9L°0 varo 6090 8¢¢0 0100 310 €00¢
09°€ 90 g6'¢ 891 8950 ITT L0¢ GL00 66'T UBSAl
izA0) G620 9700 0190 G8¢0 Gceo 1€0°0 100°0 1200 7002 Inojuoy
8’9 636°0 98'é CLe G380 06’1 0rvy 6¢1°0 96°€ €00¢
8¢9 9e'T v €€ jra! 0re 86'¢ 0ST°0 e8¢ UBSAl
ore ar't 61 65¢ or't 6V'1 GI1so 1600 or'0 700¢ umop _,ucwamw
9r'6 9q' T 06'L a0F 1T 1L¢ G 6V¢0 61°G €00¢
||||||||||||||||||||||||||||||| BUBY
N-L N-"HN N-*ON N-I N-"HN N-*ON N-L N-"HN N-*ON IedX SjuouealL],
[BI0L jjouny JULWIPOS

F00Z 01 €007 WO} JJOUNI PUB JUSWIPas Aq SISSO[ N ‘O 9IqBL



el

—

9

Z

(2000) ¢]

+z= 4

.‘I

A
Qs

al

=%

(¢}

A= 1.99 kg ha 'l
+8dE A= 0122 kg ha oz A

LA
Aaf el A 3 A

=4

o

165 kg ha'l,

A ) 1}

Aol 4 2.83 kg ha 'l

fi%e)

A

d

j
< L

A=

%

7 0.150 kg ha 'o=2 713

13 el Tl A 0.007 kg ha 'o® 71 WA VERETH

_]

A
Rl

al

==

[€)

all

7

B
tlo

al

=iy
s

3

b Aol A %

S

/E)]-

o

At
,10

%

7 2.84 kg ha
7 0.106 kg ha'ez 713

(e}

]

i+ 3.31 kg ha '®U}
Ry

|

Dy

3

F7d Ael 2o 86% 71

°©

178 Al ol A

A A S Table 273 2t}
=3 A7t

|

F78 Al ol A

7 168 kg ha'o& 50%7} A= Ygon, =

0.491 kg ha
Ao 1.68 kg ha 'Ht}E 20%L}

<)

A
2 2
B E L
3
_77_

o

=4
o

st

8

)
=

E|

o

=

-
T

T ol

3

1A

1 A7}

A
L

ol

A7 22 (Poudel %, 1999),

2EA A

=
[e]



Table 27. P2Os losses by sediment and runoff from 2003 to 2004

Sediment Runoff Total
Treatments Year -
************ kg ha’) —————~
] 2003 407 0.145 422
Up and down 2004 1.39 0.059 1.45
slope
Mean 273 0.102 .84
2003 271 0.010 281
Contour 2004 0.084 0.010 0.093
Mean 1.40 0.055 1.45
. . 2003 0.094 0.029 0.123
ontour+ 2004 0.076 0.013 0.089
vinyl mulching
Mean 0.085 0.021 0.106
. ., 2003 276 0.077 0.84
b;’r?gour STass 2004 0.094 0.011 0.105
Mean 1.43 0.044 1.47

SIS ESS F AEFZo] HAEQ allophane o|E =2 <4k 114 #H o]
ol A HlmZ Al&E A4F gFE2> Al-P9 Fe—P JH = EY &
o] (F 5, 1975) EFd 93] 2ol e Holeta AzbErh wEsh
|40 vz 5L 784 A 20%E TR HER Eov KX
e SAoE Q8 AARAES FATEYG EGd o dojub=dl, Al

of F&H AU FAHA F vsAAT EF

= BRI FAgel o8 shHolu s FISEE

XA 7122 (Levin®t Schindler, 1989), #lF%$} o] A ale) o Eeh=

Aol ] FA B A0l oeiA] dAE= Hded 2de kA

oluf Adty e @S Ao F dv=d AVE At wEA F
2=

BHE PN Fol7l AL EFIAA £
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Ay B fASC % B FHFES Table 2891 hebdl v
o} o] 2003 o= SuA+HIdHEA AulFE AL BE A ol A
wabo] oA Eol wAGRen, 004dE s §AF elate] fao
ol WA T} o] AL 2003 ko= Bk Ale] t 13]¢] 7693 ton ha'l
of Ao} Bk FHHYY 2elzt KRG Az

Table 28. K20 losses by sediment and runoff from 2003 to 2004
Sediment Runoff Total
Treatments Year 3
fffffffffff kg ha —————
2003 24.66 511 29.76
Up and down o, 359 4.08 766
slope
Mean 14.12 459 18.71
2003 16.26 3.13 19.39
Contour 2004 0.281 0.543 0.824
Mean 8.27 1.84 10.11
Contour+ 2003 0.684 1.06 1.74
vinyl 2004 0.269 0.324 0.593
mulching Mean 0.477 0.692 1.17
2003 17.60 2.71 20.31
Contour -+ 2004 0.254 0.437 0.691
grass band
Mean 8.93 1.57 10.50

ZYHl 5 & Al&stH F84, X3 E v A AYRE EAt=, B
FH o] TAE w B FE ZEvt ESY A FAHJ T At
At Eo i E EGgde oo g &A= Zert fAHE, 7
(1977) = Eoll 9t Zele] 892 A 7F Ao S wf dojyr, <ol
= AL Fo] =2 EYAs SEEHE o] Ha Fol X g o] U
o EFAE Foo] A5 MHEFNAE Eg FHE Alo] 7o
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ANE T B 3ty EAS Table 299 YERW nvle} o] pHE 5002

W g o]zt gtk ECE S +uldd A A7k 0.32 dS m!
2 7 =%ed ol ESH fAFd o FErAol AA dojwT]
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Table 29. Chemical characteristics of the soil at the end of experiment

pH E.C. OM. Ava. P,Os Ex. cation(cmol. kg )
Treatments

(15 @Sm)(gkeh) mgke) K  Ca Mg

Up and down

50 022 51 418 061 052 022
slope
Contour 50 026 52 454 073 053 023
Contou . 50 032 51 496 080 053  0.30
+vinyl mulching
Contour+grass 50 027 51 494 074 054 026
band
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Table 30. Growth and tuber yield of potato with the cultivation treatments

Height Number of Sprout Yield

Treat t Y Index?
Featnents car (cm)  stem(ea/plant) eme(lzygoe)nce (ton ha ) Haex
9 28, . 4. 51
Up and down 2008 280 38 945 65
2004 274 38 93.2 813
slope
Mean 277 38 93.9 732 100
2003 294 38 94.0 895
Contour 2004 265 38 9.7 9.37
Mean  28.0 38 934 916 125
2003 390 39 93.0 13.70
Contour +
o 2004 4L 39 93.0 1578
VIVE g " e 40,1 39 93.0 1474 201
2003 280 39 94.0 8.28
Contour+
e 2004 286 39 93.0 8.38
grass bar Mean 283 39 935 847 116

Index : rate of different treatments on up and down slope.
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