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Summary

The Government is trying to increase total food grain yield to meet national self su-
fficiency by means of increasing unit yield as well as extending crop land, and this year
he set the target of 321,000 hectare of forest to clear for cropping.

This study was carried to investigate the most efficient method of clearing hillock by bull-
dozer, and successful method to develope yielding potential of newly cleared land in short
term.

Since the conventional land clearing method is just earth leveling and root removing
neglecting top soil treatment, the growth of crop was poor and farmer tends not to care
the land. The top-soil-furrowing method is applied through out this study, that is advant-
ageous especially for the land having shallow top soil and low fertility like Korean forest.

In this study, various operating method were tried to find out most efficient method
separately in connection with the land slope less than 25 percent and over, and several
fertilizing methods to develop yielding potential. The results are as follows;

1) For the natural land slope utilization method, applicable to the land having less than
25 percent slope, reverse operating was more efficient than using forward gear of buli-
dozer. The operating time was 3 hour 32 minutes and 36 seconds using forward gear was
2 hour 32 minutes and 30 seconds for reverse gear operation per 1,000 square meter.

2) Bulldozer having angle blade adjustment needed 7hr 15min. for constructing of terrace
per 10a compaire with the one having angle & tilt adjustment needed 6hr 4min for same
operations. Specially there is significant difference for operation time of first period
(earth cutting) such as bulldozer having angle blade adjustment needed 3hr 56min
compaired with the one having angle & tilt adjustment 3hr 59min.

In construction of terrace, the bull-dozer having tiiting and angle blade adjustment
was most suitable and performed efficiently.

3) For the fertilizer application treatment, the grass (Ladino clover) yield in first year was
almost same as ordinary field's in the plot applied(N.P.K+lime+manure) while none
fertilizer plot showed one tenth of it, and (N.P.K. +lime) applied plot yielded on third.

4) The effect of different land clearing method to yield showed significant difference
between each treatment especially in the first year, and the conventional method was
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the lowest. In the second year, still conventional terracing plot yielded only half of

ordinary field while the other plots showed as same as ordinary fieid’s.

5) The downward top soil treatment plot showed most rapid improvement in soil structure

during one year physio chemically, it showed increase in pH rate and organic composi-

tion, and the soil changed gradually from loam to sand-loam and the moisture content

increased against the pF rate, and it gives good condition to grow hay due to the inc-

rease of field water capacity with higher available water content,

6) Since the soil of tested area was granite, the rate of soil errosion was increased about

2 to 5 percent influencing in soil structure more sand reducing clay content,

and an

optimum contour farming method should be prepared as a counter measure of errosion.
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Table 1, " Soil texture & analisis data
Gravel Mechanical analisis(%) | 4.i1 tex. o.M |availabl- C.E.C | Exchangeable (me/100g)
(%) ture pH (%) e PO, (me/100
g sand l silt | clay 5) | (ppm) Ig) Mg++| K+ | Na* [0a++
27.3  73.30] 18.03  8.67] S.L 5 23| 0.3 6.4 550 2.40] —| | 3.36
Fertxhzer applncatlon (kg/10a)
. double sup- | potassium
lime erphosphate " chloride ’ compost
|
120 14.8~17.41 2 ’ 1,125 T
- I 37.0m
A2 H - 057K (A1 & 6.4~8.3cm) 3 313K0) & YAV Ji
RS fCRel o (W 1 2 L ofd mEY S e
= A A W32y 2d¢ 23 Yo A wrking osm
Heo] 2EWE Sol Aetm Yol £Rel HR3G A4 —
o, +ES 2AWF Rt Aol FH loom (5~ o Vi L

15cm) A sol @ L7 FHEle] 14m(l.0~1,8m)
ol 7ba] A %3] Melm FL Bajrch ST %t
A7 ot Hastdel & AuGle WAL $
do= TR gob Hikot Az WHEE Mo
.3%»@3 deoo %ipte 4 WEPLE S 3l

ifmﬁﬂﬁt— BMAEmeE 459 10°(8~12°)0]
B% +t# ¥ LEHEERe Table 13 e

(2> SRR

4% Bx44E 2% FREAHL
of faghekol Yo Abad el ket
%2 (JD350)% EEA . (HITE MR 2D
=94y PR A F A7t 25°~30°e1H 7

2
&8

Fig. 1, Working prosess of
Forward warking method
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Fig. 2, Dozer is pushmg soil to angled
direction by turning at the forward
working method
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Fig. 3. Furrowing working procuss by back-
ward working method
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Fig. 4, Dozer is pushing soil forward 2m
ahead of it at first step of the
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o bRl vhzebak MECE Jei Aot g 7e,
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BUILTE AU RS (FEAE dcid 2
A% {EdER S (E B2 Table2, 33 e, #i&
B &idE-e e HAgAE 240m/10aF
vtz i fFHel ol Tl A e AEs 4
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Table 2, Furrowing working performance
l . . Working time
Method Rep. lWorkmg time per 10a
Forward I 41min]Qsec | 4hr07minQ0sec
. I 34 17 3 25 42
working I | 30 50 3 05 00
thod
fetho Mean | 35 26 3 32 3
Backward I 29 25 2 46 30
. I 28 10 2 49 00
working I 25 25 2 32 30
thod
metho Mean | 27 58 2 47 48

% Plot size 4, 5mx37m=166, 5m?
of M=l gl aelm= sl BUHE B ER

SEIR HREEE #ASe 2ol Lt HH= A
I R Pelx MIES] =] fFHkfEEe] 2§ o],

Table 3, Earth moving measurement
Drivine, of|Earth [Earth
ng 0. 0O art art.

Method Rep. | dista- |[excav-|movin-lmoving
nce . .
tion ig (m®
(m) ation ,‘g (m*)|per 10i
Forward I 6.0 109 47.3] 284.0
I 4.8 98 40.1 241.0

working I 5.7 83 369 221.2

method Mean| 5.5 96 414 287

Backward I 5.0 127, 45.8] 274.8

. I 4.3 108 39.8 238.7

working 1 48 07 37. a\ 226.8

method Mean| 4.7 114 411 2488

F874ol fERAEL Btk Bp{LE REga
BEE FANY LREMETLEA =& Ho FlR
2 FLHFE ¢ Ae] b 21 Bl fF
¥ BB FEES B ETY EMez &
Hol = @E (F¥e] S0 Wt 2o Bl e B
Py FRABoE AN E 7+ 2ol Rl

piigke AlHEes A cl Rt o
& FEAA BTl Histd AEE #olok I
=2 F@tol B% EEE ALY oA You R
LAl fRAIShe] @Ele falge] st2s EEd =
Ae] 8] ol EIAcoh L guE o
2044 E=4A9 FHEE Tl BETSE
oz ETEA e % AMA Lo FEHel

st e,

@ik MY Ea Fris] HRstee 24
)0 fHERe] MEKs) o] Wil LERe] Ao B
o dala 1EEARY FEHs Bud B
o ¥e R4 E nEslx Biff el Siksol 2=l ol
frdensEaol vl ok Sl T A iRk g
Woll ot BmES AEAE BEL 4 oA F
P REEIE 112, 55ec et WA e 448sect 4G
WA A ko] HRlsRT $28A 2 4 Ak

Table 4, Furrowing working performance

\Tre::trn- Forward Backward
en working working Total
Rep ™~ method method
1 2, 470sec 1, 765sec 4,235sec
2 2,057 1, 690 3,747
3 1, 850 1,525 3,375
Total | ~ 6,377 5,035 11,412
Mean 2,126 1,678 —_
ANOVA Table
Factor |d.f.| S5 | MS F
Source 5 1345,975.0 —_— X

Treatment| 1
Error 4

300, 160. 7300, 160. 7| F=26, 2>
45,814.3| 11,453.8  21.2

LS.D=t20,05% J 25 1125
n

2. +THEESIEE 15° LI E 20° WXL

AFE FEEE PR
7h KFR FREREC| KRt
(1 FeEREo| Wl

EXES e A5 AME KF =& Lfle
2 715 % B¢l HEY BRAEE KFes
st} (Fig 5)

BE#® SON: y=mx m=tand
v MN: y=m,(x—rb) m,=tand,
n  RS:y=m,{x+(Q~r)b} m,=tané,

2} 3w No| Efi(x,5) o So EE (00444
X, Y5 %99 BHEE

_m rb mm, rb

= m,—n "= m —m ! (1)
_m,(1--1)b __mm,(1—7)b

i - L Mmy—m J
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r—(l——r)b. _.>|4__ ¢ S 6,=9,2 st
s . l V z21250tan0 «oevveeeririiesiiiiiiaineiieiiinicnian, D)

E (33 (8) a4
V =500 r? H tan 8(cotf —cotf,)

H: Terrace height . (cotf—coté) (cotf—cotf))
B: Terrace width _5()0Htam9( Jcotb —cotf,+ /cotd —cotf,)}

Fig. 5 Section view of terrace

b Effective width e (7>
8. Natural land slope
¢,: Cutting sectional of slope 6,=8, st
4,:Banking sectional of slope v
=125H tan 8(cotfd —cotf ) -rrrereeranicniannnn,
A OMN:Cutting section ¢ 2 @
A ORS:Banking section . . 4L
A OMN=Aa ORS 1023 BHtw=ds mE As
A=-L90 gy
o] AOMN=AORS ojmz L 000 (L —r3
1 1 = B X n: —m v 1+cof*d,
'2—"57."1: ‘.7(1“")13)/: z
man, (P mm,(1— 1)} oA \/c?)?(?——cot&T _
—_m = My—m s A=1,000tan § cosect, '—“cora—com,(l ) (9)
012013} ‘5‘]&5
. i ma(m,—m)
Sor= - A =500tan @ cosSec @, -+ crorrrmieiiiiiiiiiin, 10>
Vom(ma—m) + my(my—~m) ' ¢
4/ cotd—~cotd, . b
e L SRR . S T P 2 {— = A=)
v cotd—cotl, + y cotd—coth, @ HigERE g =t D2 ¥
« = Jcot@—cotﬁt:Ot\;c030~col02 ......... an
2 H=y 43,2 std (D=z ¥
mm, rb mmy(1—r)b A
H=l2n Ly S 0,=0,% sl (MEAR XEH =2)
@8 ze RASR a=b"%%L.. .................................. 12>
b
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Fig. 7. Relations between natural
land slope and terrace height,
sectional slope length

Table 5, Critical slope
N" less than less than
H(Eﬂ) 250m3(@°) 30011]!(03)

1.5 8~ 17° 8~17°
2.0 8~20° 8~.20°
2.5 11~22° 8~22°

WaE 30% 2 RS < MEA A
(3) IRR
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ol A HIR-E el D350 2. 3mele] 4 o]
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Fig. 8, Width of terrace according to natural land slope in the condition of constant

terrace height.
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Table 6, Soll textare & analisis data
Gravel Mechanical analisis(%) Soil ol o.M a;a(i)l (g.el;:.c Exchangeable (me/100g)
- o Vs
(%) | sand | silt | clay |"OFOUT (%) | (opm) | 1008) Mg*+| K* | Na|Ca**
T T
24.7 71.8 18, 20| 9.96 SL 5. 4 0.3 10. 74 7.521 1.04 =i — 2,34
! 1‘ l

20°(18~22°)2 Hel4 AEEfHoz BHLE V)
2ol g+,

1 ¥ LERERERE Table 63 2o,
) ERAR

IR E A (DA ebe] ID350¢ FASHH
=},

(2) Anglefie@el R A5

KPR B EEENA fldl4q otz Rtz
FEAEREI FRERY BABEWRLTHE) 2t
25.7% 7 @2 6FF 72438 /100l g o HEHya =
E BES £ glod Etr&Es 4] 368, 58m*/10a2
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Fig. 13, Horizontal type terrace section view
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