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Land Clearing by a Shredding Machine

Kazuhiko Oumiva, Takatoshi MaTsumi, Noboru NoOGUCHI
and Hideo TERAO

(Laboratory of Agricultural Power Machinery, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1. Shredder and tractor.
Table 1. Dimension of shredder Table 2. Dimension of tractors
; T
Mass kg 2630 Tractor i D55S | D60-P
Width mm ; 1930 - !
Engine output kW . 92 103
Length mm 1727 ! :
. Length mm | 5380 | 4190
Height mm 1575 . \
. . Width mm 3970 | 3035
Working width mm 1525 ;
) Height mm 3055 | 3210
Diameter of rotor mm 480
Mass kg i 16400 14100
Number of cutter 38 :
. Distance between tracks mm | 2050 2180
Rotational speed of rotor rpm - 1800~1900 .
Circumferential speed of 45 Width of track mm 400 925
cutter m/s Ground contact length 2035 3085
Engine output kW - 80 of tr?‘CkU o _Ir%mv“ivﬁ o
Table 3. Dimension of implements

Rake

o |
Heavy duty disc harrow i

Width 3860 mm, Height 1500 mm, Number of tooth 9

28 X 20 Offset type heavy duty disc harrow
Working width 2800 mm, Diameter of disc 710 mm

Bush and bog harrow

32x8, Working width 3000 mm, Diameter of disc 810 mm

(1) ARBIK L Kt

22x 24 Offset type disc harrow, Working width 2500 mm
Diameter of disc 560 mm

20%x 24, Tandem disc harrow, Working width 2700 mm
Diameter of disc 500 mm
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Table 4. Number, height and diameter of Earth Hummock
Average height Average Radius Average Radius
Number/m? } (Major axis) mm (Minor axis) mm
Gray Lowland Soils - 43 1100 800
Gley Soils 151 430 370

A, KRBt othir iy, w28 AF =7,
AFF, FIAeFMEHL, rIA{EHtObOT
BAYEEEETDH, P, A—F v — N7 T AR
EC, 7/ e — SN L TV B, & ORERIL,
BREshiboTinl, AFOEMISEHLELD
Thbo

4) E X # F

R JEFERR AT 2 i 2B LA 27 o, ALY
P ORBEMTHS, LHIL, KIWKOREERME L
BEEOECERBEAK LT, eR@EEHT T
B KUK EB L v 13 cm AT a, 13~25cm 2%
KH5THIE, 25 em IFREREXKLUKTCHS, 2B
R, 50 cm ¥ CREIEET, 20% R E VO mVE
HERTHb,

AR D, ~ VDK, YFFEOERNEEL, 7
<A FFPHELE - B, FH O EHEE, &2
455 cm, EE 21 mm, A% 172 A&/m?, EHE 1.08 kg/m?
ThbH, WAREAHES 1300 &/ha €, #F 10cm LI
2 90% L EEx G H T,

3. m&EHEB

AR TIEETETHD v —F ¥ — ¥ X BHiEER
BB & OEETT 5 & L kb BN AR X B A
HEMTOMEELFM L T30 T, RBROBTECH I

o TRV —& F = & h#EHR 217 5 BT & B
PR X DRRHR & 2R E L, B 05T
DT RBORELRBR L, SIAKRD ¥ EHHT 5L
AGABERE, SRR SRR X DR, IR LRI
LR B AR ORBRE A 2RE Lic, Bliffd
DI D TRHT AL, BCHERO L TR
LEz, WEORFARR GBI\ Ch#E L.
TR o RiTHlAE VBT 1 R OB R E 7# % Table 5
woa L, BARKTLY —+ F—¥ic X o HPER%, B
FAY v —BOREZG CBF A 7~ e — 0 CHRER
TERIEERT - 7

B E IEERER, MRERE, B iokEx,
LAY, WENEOS5HBA T, BHAFOKE IO
DWW TMBITR O E & et Uk, inigeE
BB coEER L L, BITR, BRHE L D ERGE
TEIEE % FIICAT » 7o, VRN ER BV L IFES O BRI
Bk vk, WEERE, 50cm x50 cm O T
TEREE COLM LR R FEL, LW EHH &
O U B AR XIS EL, ThThoEE
RIE LT DR E XEFT, BEARL 30em
x 30 cm ORI OO, PRI ET 1 m x1m OFH©
B X hEE L,



WILA-RE-BR-FR:

Al e W MRS & 5 RiTHE AR ALEE T

Table 5. Method of land clearing and prepareing seed bed
Site No. Land clearing Preparing seed bed
I 2 passes (trees included) H.D.H.+D.H.
Chitose It 2 passes (out of trees) H.D.H.+D.H.
i 4 passes {out of trees) Shredder (1 pass)
I 2 passes B.B.H.+Shredder (1 pass)
Kyowacho I 2 passes B.B.H.+D.H.
il 2 passes Shredder (2 passes)
. I 2 passes H.D.H.+D.H.
Kushiro
i 2 passes Shredder (1 pass)
I 2 passes (trees included) H.D.H.4+D.H.
Hamanakacho
i} 2 passes (trees included) Shredder (1 pass)

H.D.H.: Heavy Duty Disc Harrow.

D.H.: Disc Harrow.

B.B.H.: Bush and Bog Harrow.

111. BRRUEE

1. fEReEE, MHNEE

% AT BT B (FERER R TR DR % 100 &
LA OBRk & 0 fhR % Table 6 iR L1z,

A TH D > 2 vy FRIRBEO L CHIREE L S
LR, B E CIT 5 C AR TH LN, BEEEK
R T 5 oo, ETEERRIEC OV TEERERR
VRN B2 bl U e (Fig. 2), HUBLKILKE O &
5 I LB BIR O E 2 BN G ik, BfT8 ¢ 1310

Table 6. Operation efficiency
Land clearing Preparing seed bed | Total (with seeding)
Site No.
hr/ha % hr/ha % hr/ha %
Control 13.10 100 4.51 100 20.58 100
. I 26.50 202 6.53 145 36.00 175
Chitose

I 26.00 198 5.32 118 34.29 167
1 26.00 198 9.71 215 39.73 193
Control 11.90 100 3.00 100 19.32 100
I 8.21 69 8.37 279 20.00 104

Kyowacho
II 8.21 69 711 237 18.74 97
i 8.21 69 10.11 337 21.74 113
Control 4,25 100 5.62 100 1212 100
Kushiro I 7.48 176 5.19 92 16.27 134
n 7.48 176 8.35 148 19.08 157
Control 5.76 100 5.48 100 13.74 100
Hamanakacho 1 4.58 80 5.48 100 12.56 91
II 4,58 80 9.81 179 16.89 122
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Fig. 2. Operation efficiency and fuel
consumption.

hr/ha s UBEREER Tk 26.00~26.50 hr/ha & g8 ai gk
HEET U, SREEESBIRCE_TE o L0350
Bhhte, UL, PHEo L 5 clERN R LA L

s FHDERDTH o b, FhUTOREMO L 5 fef
BN 10 em LIFO X 5 i ARk © SRR K O
FHHEEXEFE L VBR TV,

BRI T CEDTERRRE LR 15 SRR
W0 KBk 175%, IR T167%, LhEt
TR IKETED 1342 Lie b, BT & HREORE
RoZ Mo, BEYREB O, FdFEo
FEC X > TIHEREOEROE S 2 HHEER L5 b
DEEZBND,

JHEER R L 2 BEFE TR BB DR
B2 Cr, BERRERIR S RESR R SRR LR o
LI (X G 328%, ik b AEROE W EARMH O 1 X
TIRfTHED 1159 L PRHE DB S, o7, 2h
1, Yaly FOERMEGII, vavy 2 LB
PHEEIL Y 2 Uy ZRGOERIC b 5 2 2 DFRENM

BBIDTHB, T, HED Oy cDv Ly
A DRBFER TR OBRHEI NI T B B DD
[H124 b B ASE < BRIEM T B EME S h T 5,

DED X 5w, sERIOMENERD E-LHMT 2
&, BREREATAEAL, BRSNS CHEEE
DAEVCHIR A BE Lz 5 23 3 L I h 3,

3, va by FOVHIEEER IETRE BB &

HHINDEN, $02~03m/s Th o1,

2. BBRRORX

PR OR SHEBEHAROWRR & Lo EESHA
% Table 7 iR Uic, FIASE W &HER = % BRES
(M, 32, RS Mtk 30~75% H»THE D, &
MO EBRCEREOLZ O\ THR B &K 3 1W0cem
AW O T B H A CORR YR L 60~677
Lo T,

F o FHOPRER DML TRE VDL, Fo
W [ 5| RdEERR LT T0MRIEDLR
TN DTH D, BT o< FHDFECOVTHET
BE, Valy REERLESAEAMO N » 2HTOY)
Wi Bir b, YIREABR TR 0T, BREERT
BBITRUER 7 7 FOFITEEE L) > T,

WRFREBOBYHATC L5 &, TERHE«ORBRX
TRFERED 2EHC2THEEL, B TR T
R, BB A TH2DY b olcb O 24EN
3% B U Twich, *ih, FHFFMoORBRX ThF v~
P ORI ERES 9~23% HoTobOh, 144K
AT RED 2~B% WA LD, o b, K44%k
B X - THRRLTHSHD, WRF 2 FEE2~3
HETH R RPN D EEZ RS,

Table 7. Cutting length of chips
Cutting length of chips (%) gr?éltse:itls of chips
Site No. 5cm 10 cm 50 cm Others Chips Soil
~5cm ~10cm | ~50cm ~ € % %o
I 16.6 13.9 19.6 0.9 49.0 56.0 44.0
Chitose I 9.3 10.4 15.2 — 65.1 24.6 75.4
it} 185 10.6 13.8 — 57.1 16.3 83.7
I 11.3 19.3 30.2 — 39.2 14.8 85.2
Kyowacho
I 2.7 10.8 49.4 57 31.4 100.0 —
‘ I 11.9 4.9 8.0 0.1 75.1 21.0 79.0
Hamanakacho
I 13.0 7.7 8.6 3.0 67.7 104 78.6
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Table 8. Number of germination and yield of grass
Number Yield of grass (%)
of
Site germi- 1st year 2nd year 3rd year
nation
% Ist 2nd Ist 2nd Ist 2nd 3rd
Control 100 100 100 100 — 100 100 100
A 1 103 107 136 145 — 124 131 127
I 146 147 159 173 — 141 141 161
1 157 149 204 178 — 124 124 188
Control 100 100 100 — — — _ _
B I 155 118 98 — — — _ -
il 90 102 103 — — — . —
i 229 88 104 — — — _ _
Control 100 100 — — — — _ _
C I 120 163 — — — — — .
I 113 205 — — — — _ _
Control 100 100 100 — — — — —
D I 104 102 114 — — — _ _
II 39 49 72 — — — _ _

A: Chitose, B: Kyowacho, C: Kushiro, D.: Hamanakacho.
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Summary

A shredding machine for clearing vegitation to
make grass land was tested.

The results are summarised as follows:

1) At the place where thickness of the top soil
layer was thin and contents of humus of the sub-
soil was poor, for example Chitose volcanic soil,
the grass yield of the shredding partion was more
than that of the control partion (land clearing by
rakes), because the surface soil was not moved by
the shredder.

2) The shredder was a good machine for cut-
ting and chopping sasa. The work efficiency and
the fuel consumption were better than that of
rakes, and cutting edge of sasa was not so sharp
that a wheel type tractor could be operated after
the work was done.

3) Cutting only stumps, the size and the amount
of chips were less than cutting trees and stumps.

4) Shredding method did not make window
piling of vegitation so that farm works would be
done efficiently.

5) The work efficiency, the fuel consumption
and costs of the sheeding method were poorer
than that of the raking method.

6) In the case that chips of trees and stumps
were remained on the ground, germination of
grass seed was poor, so it should be considered

to clear chips.



