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In this study, surveys on operation status of the 73 tractors with rated power of over 75 kW from six provinces in Korea
were performed to obtain basic data required for development and efficient use of the high-power and high-performance
tractors. And types of tractors and implements, operation crops, types of operations, annual operation areas, annual operation
days, annual operation hours, operation speeds and widths, and problems and improvements in use were investigated.

Most (91.7%) of the tractor surveyed were operated for forage and silage crops such as rice straw, whole barley, rye
grass, reed canary grass, sudan grass, and the remains were operated for upland crops such as ginseng, sweet potato, potato,
chinese cabbage, radish. Main operations of the tractors were cutting, baling, and wrapping for forage crops, plow tillage,
rotary tillage, and manure spreading. About half (47.9%) of the tractors were used exclusively for forage crop harvesting
such as forage crop cutting, forage baling, and bale wrapping, 24.5% of the tractors were used exclusively for plow or
rotary tillage, and 27.4% of the tractors were used for both forage crop harvesting, and plow or rotary tillage.

For the tractors with power ranges of 75~ 83, 89~94, 98~101, 113, 124 kW, average annual operation areas per tractor
for plow tillage, rotary tillage, forage crop harvesting (cutting, baling, wrapping), and manure spreading operations were
analyzed as 112.6. 144.8, 158.9. 390.0. 215.6 ha, respectively. and total average annual operation area per tractor was 171.3
ha. Average annual operation days per tractor for those operations were analyzed as 24.1, 28.9, 38.3, 55.4, 334,
respectively, and total average annual operation days per tractor was 33.6. Average annual operation hours per tractor for
them were analyzed as 260.0, 321.6, 408.1, 664.8, 413.8, respectively, and total average annual operation hours per tractor
for the all tractors was 377.1.

Ranges of operation widths of plow tillage, rotary tillage, forage crop cutting, forage baling, bale wrapping, and manure
spreading operations were shown as 1.5~2.6, 2.3~3.0, 1.8~3.2, 1.8~2.0, 1.8~2.3, 3.1~6.6 m, respectively. Ranges of
operation speed of plow tillage, rotary tillage, forage crop cutting, forage baling, bale wrapping, and manure spreading were
shown as 6~9, 4~11, 9~16, 8~15, 8~17, 12~16 km/h, respectively.
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Table 1 Distribution of the number of tractors surveyed according to model, rated power, surveying region

Item Region])
Power class Model Rated power (kW) A B C D E F
T993 75 6
» 1X1100U 75 I I
33 T1003/T1003AQ 75 3 2 2 1
KW JD6330 79 1
JD6520 83 1
89 F411/F411F 89 2 1 1 1
~ MXM120 90 1
94 MAX125 94 3
kW T™M130 94 2
MXM130 98 3 2 6
9N8 F712/F712F 101 2 6 2 1
101 kW JD6830 101 1 1
T6070 101 2
T6080 113 2
113kW MXM155 113 1 1
TMI155 113 1
124kW F716/F716F/F716PF 124 2 3 2 4 1 1
Total 13 11 18 10 12 10
Foot-notes: 1) A : Gyeonggi, B : Chungnam, C : Jeonnam, D : Jeonbuk, E : Gyeongbuk, F : Gangwon
Table 2 Number of the tractors surveyed according to operation crop and rated power class (unit : each)
) Rated power class” Ratio
Operation crop I I 1 v v Total (%)
Rice 8 6 9 1 3 27 36.9
Whole barley - 1 2 1 - 4 54
Sweet potato - - - 1 1 14
Ginseng - - 2 - - 2 2.7
Reed canary grass 1 - 1 - - 2 2.7
Chinese cabbage - - - - 1 1 1.4
Potato - - 1 - - 1 1.4
Rice+Whole barley 1 2 4 3 6 16 21.9
Rice+Sudan grass 1 - 2 - - 3 4.1
Rice+Ginseng - - 1 - - 1 1.4
Rice+Upland crop - - 1 - 1 2 2.7
Rice+Rye grass 7 1 - - 1 9 12.2
Chinese cabbage+ Radish - - 1 - - 1 1.4
Whole barley+Ginseng - - 1 - - 1 1.4
Whole barley+Sudan grass+Upland crops - - 1 - - 1 1.4
Rice+Whole barley+Upland crops - 1 - - - 1 1.4
Total 18 11 26 5 13 73 100
Foot-notes : 1) I : 75~83 kW, 1I : 89~94 kW, III : 98~101 kW, IV : 113 kW, V : 124 kW
st 2 49) thy A=l 1E 24 EdE|e] RES el
Aol
3. 2 @ O& SISt 2ol 1, EAmE, el A, elEselol
W, A B ANe Al ko she EdE e
. Aty oA At 717+ 36.9, 5.4, 1.4, 2.7, 2.7, 1.4, 1.4%=E Y ow, W+3
AR, BRIk, B, BHIE WA, mheE,
2 ERElY] A th A w(RE), BN, EE, W EARed 52288 gplow Aelshe B
ks, g eyhalol, oAk 7|EF wkxkE R ZALE 9ok o] H|&-2 217} 21.9, 4.1, 1.4, 2.7, 122, 1.4, 1.4%= e}

399



75 KW 0]} =2 EE XIoJAEY

Ha
1

i, AR ek e R, A R e
WAE 5 38 o o ® Ajlshs EFEY B]E2
27} 1.4, 14%% ek

AAAOZ R, FARL, T4, deohtelel, Foe
SARAES A8 EE A A9 g ABow § E
AE] H]go] 91.7%2 AA|5le] U]y EJEE Gy AlR
A2 gow Agstn YRow, 1 9 A o BB
2, Q4 5.5%, viF 2.7%, alT 711}, =77} 1.4%, 7)EF
HERLE 5 500w LbERGT) Aol E rjiiie] x|odol|A] W,
TARY F AEAES oR Z]’cﬂ 31 99om, 44
Qo1 QoA QL W, A T S A=) A, FY
A QoA mnl, 7)E} RS giafo 7 2] S A

>

d

g
Eof| Ao} 2ol }?AEJ oA, WY, HIFAPe Hge

ok 47.9%, ZER] A2 e Eohe-gt
%i%j SH= EE]S] 02 oF 24.5%,
1%4 @H WY, s32
2= ol o 27.5%
2 UERsTE mEbA /\}El}% T} 75‘9%?3 of ¥ A
£°] A hs EFE Q) HlEo] w$- 52 FloF #AE]
ek w3k ZER A, oF, WY, S8 o] 9l

Zquls Ago7 sH= EE Q] BEE 41.0%°] o]=g
U EEE 2 AlRAE FES geE 54 A1
AROoR ARRHI Q= Zlo® AR $HH EdE &
Yitme] W 2] gl Aol gl ZloE walth
ZAL EAE AN A7) EdE EtRe] wAgle]
e R ARAVE0] M2 EEE s AYEE
Zeh AeAlelE 98 F8 48 BERE EE, 91
o|2HAY), 4W 3} 58 2= Za}e, 58 U)AT ZeheE ALg
sk A0RE A o, ZER] oAl LAY 3
BAs Wyl ZERO]E], AL AHE o 2ol T AT
B, elaelolt 2her Wolel, wlel el e )y
u)% 337, 71eF HuEr] o) AR EE Z20R AN

[d

rlr

O

1) EHE SHAL0 02 =g S0 A7t HHHY
EdE FE Rl w2 A B oid A3t Ady

< YERA Zo] 3 4otk

H, TAR], a7k QL gEghdelel uiE A 9l
2 gl EFEE Het oid A AgHEe ﬂﬂ 110.2
81.5, 132.0, 118.7, 260.0, 49.5, 260.0 ha= EFLY, Bl+3E
Awe], H+pdeks, vlal, 7 Ak, W+l
HjSH, SRR N 25 7e] A5 o R 3 EdY
o] Hit g Azr AAHAL 7k7} 2954, 130.0, 235.5,
147.6, 155.0, 70.0 ha® Yepch 783 AR e+7)ef

Of

Table 3 Number of the tractors surveyed according to operation and rated power class (unit : each)
Rated power class" Ratio
Operation Total
I 1 1 v \ (%)
Rotary tilling - 3 3 - 1 7 9.5
Cutting 1 - 1 1 - 3 4.1
Baling 3 3 6 1 3 16 21.9
Wrapping 4 - - - - 4 5.4
Rotary tilling+Plow tilling 5 1 4 - 1 11 15.0
Rotary tilling+Baling 1 1 4 - 3 9 12.3
Cutting+Baling 1 - 3 - 5 8 10.9
Wrapping+Baling - - 2 1 - 3 4.1
Rotary tilling+Cutting+Baling - 1 1 1 - 3 4.1
Rotary tilling+Baling+Wrapping 1 - - - - 1 1.4
Rotary tilling+Plow tilling+Baling - - 1 - - 1 1.4
Rotary tilling+Wrapping+manure spreading - 2 - - - 2 2.7
Cutting+Baling+Wrapping - - 1 - - 1 1.4
Cutting+Baling+manure spreading - - 1 - - 1 1.4
Rotary tilling+Plow tilling+ Baling+Wrapping 1 - - - - 1 1.4
Rotary tilling+Plow tilling+Cutting+Baling 1 - - - - 1 1.4
Rotary tilling+Plow tilling+Cutting+Baling+Wrapping - - - - 1 1.4
Total 18 11 26 5 13 73 100
Foot-notes : 1) I : 75~83 kW, IT : 89~94 kW, IIT : 98~ 101 kW, IV : 113 kW, V : 124 kW
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Table 4 Average annual operation area per tractor according to operation crop and rated power class

(unit : ha/year/each)

Operation Rated power class” Ave. D,
crop I I 11 v \%
Rice 81.8(8) 107.2(6) 106.2(9) 240.0(1) 161.0(3) 110.2(27) 51.7
Whole barley - 60.0(1) 103.0(2) 60.0(1) - 81.5(4) 45.7
Sweet potato - - - - 132.0(1) 132.0(1) 0.0
Ginseng - - 118.7(2) - - 118.7(2) 52.7
Reed canary grass 260.0(1) - 260.0(1) - - 260.0(2) 0.0
Chinese cabbage - - - - 49.5(1) 49.5(1) 0.0
Potato - - 260.0(1) - - 260.0(1) 0.0
Ricet+Whole barley 95.0(1) 155.0(2) 165.2(4) 550.0(3) 256.7(6) 295.4(16) 307.3
Ricet+Sudan grass 200.0(1) - 425.0(2) - - 350.0(3) 165.1
RicetGinseng - - 130.0(1) - - 130.0(1) 0.0
RicetUpland crops - - 163.0(1) - 308.0(1) 235.5(2) 72.5
Rice+Rye grass 116.9(7) | 220.0(1) - 290.0(1) 147.6(9) 87.1
Chinese cabbage+Radish - - 155.0(1) - - 155.0(1) 0.0
Whole barley+Ginseng - - 70.0(1) - - 70.0(1) 0.0
Whole barley+Sudan grass+Upland crops - - 183.0(1) - - 229.0(1) 0.0
Rice+Whole barley+ Upland crops - 360.0(1) - - - 360.0(1) 0.0
Total Average 112.6 144.8 158.9 390.0 215.6 171.3
(18) (11) (26) ) (13) (73)
S.D. 67.9 89.2 109.6 207.1 96.1 125.8
Foot-notes : 1) I : 75~83 kW, II : 89~94 kW, III : 98~101 kW, IV : 113 kW, V : 124 kW
2) Number in parenthesis means number of tractor surveyed.
3) Area means sum of various operation areas.
Table S Average annual operation area per tractor according to operation and rated power class (unit : ha/year/each)
. Rated power class"
Operation S.D.
1 i I v v
Plow tilling 23.7(7) 26.5(2) 45.5(5) 70.0(1) 17.0(1) 33.3(16) 242
Rotary tilling 39.6(9) 66.3(8) 99.5(13) 90.0(2) 57.1(5) 71.5(37) 78.9
Cutting 73.33) 50.0(1) 54.3(5) 93.3(3) 62.0(5) 65.9(17) 40.4
Baling 62.1(8) 105.0(6) 102.2(18) 215.0(4) 187.3(11) 125.2(47) 79.9
Wrapping 131.4(6) 220.0(1) 90.0(3) 186.7(3) 130(1) 137.2(14) 84.5
Manure spreading - 110.0(1) 83.0(1) - - 96.5(2) 13.5
Total average 112.6(18) 144.8(11) 158.9(26) 390.0(5) 215.6(13) 171.3(73)
S.D. 67.9 89.2 109.6 207.1 96.1 125.8
Foot-notes : 1) I : 75~83 kW, Il : 89~94 kW, III : 98~101 kW, IV : 113 kW, V : 124 kW
2) Number in parenthesis means number of tractor surveyed.
3) Area means sum of various operation areas.
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Table 6 Average annual operation days per tractor according to operation crop and rated power class (unit : days/year/each)
. b}
Operation Rated power class Ave. D,
crop I I 11 v \Y%

Rice 21.5(8) 21.5(6) 27.0(9) 30.0(1) 31.7(3) 24.8(27) 8.8
Whole barley - 10.0(1) 32.02) 8.0(1) - 20.5(4) 19.4
Sweet potato - - - - 20.0(1) 20.0(1) 0.0
Ginseng - - 32.5(2) - - 32.5(2) 13.5
Reed canary grass 15.0(1) - 20.0(1) - - 17.5(2) 2.5
Chinese cabbage - - - 5.0(1) 5.0(1) 0.0
Potato - - 100.0(1) - - 100.0(1) 0.0
Rice+Whole barley 22.0(1) 40.0(2) 34.04) 79.7(3) 38.7(6) 44.3(16) 242
Ricet+Sudan grass 40.0(1) - 77.5(2) - - 65.0(3) 25.5
Rice+Ginseng - - 19.0(1) - - 19.0(1) 0.0
Rice+Upland crops - - 74.0(1) - 41.0(1) 57.5(2) 16.5
Rice+Rye grass 26.3(7) 31.0(1) - - 41.0(1) 28.4(9) 12.8
Chinese cabbage+ Radish - - 42.0(1) - - 42.0(1) 0.0
Whole barley+Ginseng - - 35.0(1) - - 35.0(1) 0.0
Whole barley+Sudan grass+Upland crops - - 54.0(1) - - 54.0(1) 0.0
Rice+Whole barley+Upland crops - 68.0(1) - - - 68.0(1) 0.0
Total Average 24.1(18) 28.9(11) 38.3(26) 55.4(5) 33.4(13) 33.6(73)
S.D. 12 16.7 24.9 32.8 11.5 21.5
Foot-notes : 1) I : 75~83 kW, Il : 89~94 kW, III : 98~101 kW, IV : 113 kW, V : 124 kW

2) Number in parenthesis means number of tractor surveyed.
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Table 7 Average annual operation days per tractor according to operation and rated power class

J. of Biosystems Eng. Vol. 36, No. 6.

(unit : days/year/each)

) Rated power class”
Operation Average S.D.
I I il v \Y%

Plow tilling 4.6(7) 3.0(2) 15.6(5) 3.0(1) 2.0(1) 7.6(16) 8.8
Rotary tilling 10.8(9) 13.7(8) 24.2(13) 8.0(2) 8.4(5) 15.6(37) 18.8
Cutting 18.3(3) 11.0(1) 8.8(5) 15.0(3) 7.6(5) 11.2(17) 42.6
Baling 17.0(8) 21.8(6) 25.0(18) 34.5(4) 30.2(11) 24.4(47) 12.8
Wrapping 18.8(6) 40.0(1) 28.8(3) 25.0(3) 19.0(1) 24.1(14) 11.7
Manure spreading - 20.0(1) 30.0(1) - - 25.0(2) 5.0
Total average 24.1(18) 28.9(11) 38.3(26) 55.4(5) 33.4(13) 33.6(73)
S.D. 12 16.7 24.9 32.8 11.5 21.5

Foot-notes : 1) T : 75~83 kW, II : 89~94 kW, IIT : 98~101 kW, IV : 113 kW, V : 124 kW
2) Number in parenthesis means number of tractor surveyed.

Table 8 Average annual operation hours per tractor according to operation crop and rated power class

(unit : hours/year/each)

. D]
Operation Rated power class Ave. D,
crop I 1T I v \'%

Rice 205.2(8) 230.8(6) 301.6(9) 390.0(1) 402.7(3) 271.8(27) 115.7
Whole barley - 120.0(1) 428.0(2) 88.0(1) - 266.0(4) 283.1
Sweet potato - - - - 100.0(1) 100.0(1) 0.0
Ginseng - - 260.0(2) - - 260.0(2) 108.0
Reed canary grass 135.0(1) - 180.0(1) - - 157.5(2) 22.5
Chinese cabbage - - - - 50.0(1) 50.0(1) 0.0
Potato - - 800.0(1) - - 800.0(1) 0.0
Ricet+Whole barley 264.0(1) 429.5(2) 432.8(4) 948.7(3) 501.3(6) 544.2(16) 307.3
Rice+Sudan grass 530.0(1) - 845.0(2) - - 740.03) 211.8
Rice+Ginseng - - 198.0(1) - - 198.0(1) 0.0
RicetUpland crop - - 1059.0(1) - 562.0(1) 810.5(2) 248.5
Ricet+Rye grass 301.4(7) 434.0(1) - - 451.0(1) 332.8(9) 156.6
Chinese cabbage+Radish - - 336.0(1) - - 336.0(1) 0.0
Whole barley+Ginseng - - 240.0(1) - - 240.0(1) 0.0
Whole barley+Sudan grass+Upland crop - - 386.0(1) - - 386.0(1) 0.0
Rice+Whole barley + Upland crop - 740.0(1) - - - 740.0(1) 0.0
Total Average 260.0(18) | 321.6(11) | 408.1(26) | 664.8(5) | 413.8(13) 377.1(73)
S.D. 148.0 184.5 299.1 388.3 178.8 261.7

Foot-notes : 1) I : 75~83 kW, 1I : 89~94 kW, III : 98~101 kW, IV : 113 kW, V : 124 kW
2) Number in parenthesis means number of tractor surveyed
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Table 9 Average annual operation hours per tractor according to operation and rated power class

) Rated power class”
Operation Ave. S.D.
I I I v A%
Plow tilling 39.9(7) 31.5(2) 124.0(5) 30.0(1) 20.0(1) 63.3(16) 68.7
Rotary tilling 103.4(9) 134.0(8) 232.5(13) 88.0(2) 64.4(5) 149.3(37) 200.3
Cutting 193.3(3) 117.0(1) 115.6(5) 177.3(3) 87.0(5) 124.6(17) 102.5
Baling 185.0(8) 271.0(6) 273.3(18) 417.5(4) 399.3(11) 299.8(47) 166.9
Wrapping 234.8(6) 440.0(1) 344.8 311.003) 209.0(1) 290.3(14) 160.1
Manure spreading - 220.0(1) 90.0(1) - - 155.0(2) 65.0
Total average 260.0(18) 321.6(11) 408.1(26) 664.3(5) 413.8(13) 377.1(73)
S.D. 148.0 184.5 299.1 388.3 178.8 261.7
Foot-notes : 1) I : 75~83 kW, IT : 89~94 kW, IIT : 98~101 kW, IV : 113 kW, V : 124 kW
2) Number in parenthesis means number of tractor surveyed.
Table 10 Ranges of speed, and width of operation according to operation and rated power class
. Rated power class”
Operation
I I I v \%
Plow tilling Speed (km/h) 9~13 11~15 6~9 11 12
Width (m) 2.5~2.6 2.6 1.5~2.6 2.6 1.5
Rotary tilling Speed (km/h) 5~11 6~10 4~9 8~9 7~9
Width (m) 23~2.6 24~3.1 24~3.0 3.0 2.8~3.0
. Speed (km/h) 9~14 12 9~14 10~12 15~16
Cutting -
Width (m) 2,6~2.8 2.7 2.7~3.1 1.8~32 2.8~32
Baling Speed (km/h) 8~11 8~13 9~15 8~12 9~13
Width (m) 1.8~1.9 1.8~2.0 1.8~23 1.8~1.9 1.9~2.0
Wrapping Speed (km/h) 8~15 15~17 - 9~12 12~13
Width (m) 1.8~1.9 1.8 - 2.3 1.9
. Speed (km/h) - 12~16 12~16 - -
Manure spreading Width (m) - 3.1~66 3.1-66 - -
Foot-notes : 1) I : 75~83 kW, II : 89~94 kW, IIl : 98~101 kW, IV : 113 kW, V : 124 kW
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